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Preface to the first Edition. 


W(! have pleasure in placinfj; bei'()r(i our ftKlian I'riiuids 
lliis book of “Insfriietioiis for iJycinw (Motion Materials", whid! 
lias been espeoially com|)Osi‘(l wiili a view of ini'etin*!: the reijiiire- 
iiienis of oiir Indian eiistoniers. A\'e are well aware thal infor- 
nialioii on (eehnioal niatlers is not alwa_\s altainahle in India, and 
it is from this point of view, that we undertaki' the edition of 
this pamphlet. We therefore think it ap])ropriate, to ojve the 
most ininiili' inslnielion< eoiiceriiini; the dilfereMt dve.stiiifs and 
their methods id' ap|>ii(attion. 

W’e also consider it useful to p;i\e sonn' general remarks 
aboiil the arrangement of a dyehouse such as it ought to exist 
at every ludian (lotion Spinning and Weaving Mill. We have 
man_\ a lime had occasion to (diservc that the ilyeing depariinent 
of Indian Cotton Mills is very innch neglecded, nainrally to the 
disadvantage of the Mill. It stands to reason that a thoroughly 
hand\ oullil, howoNer simple, is the only means to ohiaiii good 
and regular results. 


Prank fort o. M. and liombav. 


Leopold Casseila & Co. 




Preface to the revised and enlarged edition. 


Tlie book on “Colton Oyning" we published a few years 
a}i;o for the use of our Indian friends has met witli their unani¬ 
mous approval and the great and constant dtmiand for it has 
convinced us that we have dout; a valuable service to our cus¬ 
tomers by editing the work. 

The book luiing now out of print and to satisfy frequent 
re(|uesls w'e have d({cided to publish a new edition. 

Cotton dyeing, however, has made great progress durini< 
the short time elapsed and tin; Iniinedial Colours which were 
still in the experiiiK'iital stage wditm the lirst (ulition was publis¬ 
hed, owing to their very simpb; metho(l of application and excellent 
fastness to all inlluenctis liav(‘ aitained tin; greatest significance 
and are now w'oll known in Indian dye-hou.ses. Paranitraiiiline 
Red also for the same reasons has accpiiianl groat importance 
and has rephnutd .\lizarine red for many applications. We have; 
therefore detmied it appropiate to discuss tin; Immedial Colours 
and Paranitraiiiliiic Red in our Pook and so to (tnlarge it to a 
compendium of modciru cotton dytiing. 

Frankfort o. M. and Boioltay, .lanuary l'-l09. 

Loopold Cassella & Co. 

G. IN.b. II. 
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The Dyehouse. 
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Tlio dyehouse should be situated near the water, river or 
pond and near the steam l)oilei'. ll is also v(!ry important to 
liave an abundant water supply, also to be able to get easily rid 
of the waste water. (.)f course! the vieinity of the boiler house 
is desirable so as to avoid condensation of steam in thi' steam 
conduit. 

For a daily ]H'oduction of about 20011 lbs. to 8000 lbs. of 
yarn or loose* cotton and abeeui l.bOO lbs. of e-lotli, llic elyolieeuse 
ought to be! 120 fee*( by 70 fee't. Gooel light atul geieeel venti¬ 
lation are eneist important 'I'he be'ighi of the walls nieesl be* at 
least If) leet. The pre)])e!r construction of I he roof is especially 
in India a matte*!- of great e!onsideratie)n. The best w-ay is to 
make twee overlapping, moderately slanting roofs, as is done In 
man,\ buildings in hot countries. Bei^ides these! two roofs tlieres 
must be a tower-like! eejieniug all along the top of the! dye)house. 
through which the vapour can escape*. We give below a sketch 
of such a roof. 



Situation. 


Building. 




Dntnase. 


Steam and 
Water pipes. 


The floor must be paved und sloping towards tlui drain, 
which may be in the middle or at the side of the dyehouse. 
The inclination must be '■/■i to “/* inch per one foot, so that all 
waste liquor, water etc. runs into the drain instantly. The drain 
is covered with perforated oast iron plates. 

Steam and water pipes must be accessible at any part of 
the building and power is of course required for working the 
jiggers, padding machines etc., washing machines and hydro¬ 
extractors. It is advisable to set apart one side of the dyehouse 
for all the machinery which retpiires powtu- and to run a shaft 
through this part along the roof, so that all machines can be 
easily connected with this shaft. 
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1. Outfit for Yarn Dyeing. 


Yarn is boiled and dyed in wooden vats, made of well 
seasoned teak-wood planks of 2" to 2" (inches) thickness and 
joined by iron holts. Tlie size of the vats varies, of course, 
aeoordin}^ to the (|uantilv of yarn to be dyed in one lot. 



The vats are lilted with a closed (not perforated) copper 
steampipe*) of I'/n" to 2" diameter, which runs in the form of 
a W on the bottom of the vat and passes out in a corner in 
-hape of a tapering pipe, ending on the floor for the discharge 
of the condensed water. This pipe is provided with cooks or 
better with brass valves, and should be properly fastened to the 
vat by means of metal clasps. In addition to the closed steam- 
coil an open steampipe will be useful for the rapid heating of 

*) Regarding vats for Itiimedial Colours see page 8. 


Vati. 


Heating by 
closed steam. 



liquors, for boiling yarns eto. and this may be provided by bran¬ 
ching off from the main pipe an additional short pipe which is 
open at the end. 



To (ill (ho Veils rapidly tlio walor pipe sliould lia\i) a 
large (ap above every va(; (he pi|)e slunild be 2" lo 2" in dia¬ 
meter, tlio laps oC corres|>on<ling size. 

In one corner oC the vat a waste valve is lilted in, which 
allows ernplying the vat rapidly 

Sketch No -I illustrates the various I'eatnres of the dye va(. 

S is the steampipe coming Croni the main eondnit. 

D is the pipe for boiling w'ith direct steam. 

C is the W-shaped closed pipe for indirect steam and 
E the discharge valve for condensed water. 

A is another steampqie branched elf outside the va(, for heating 
water, colour solutions etc. in a bucket. 


V is the waste valve. 
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F are the outside iron bolls and 
G the inside iron bolts to liold the vat tight together. 



For boiling yarn: ti feet long, 4 feet broad and 6 feel deep 
all inside measiiriinients. Such a vat will be large enough 
for boiling 500 lbs. of yarn made up in i bains as usual. 

For dyeing yarn: A vat il feet long, 2'/j feed wide and 2 feet 
deep, all inside nieasiireinenls, will be suitable for dyeing 
100 lbs. of yarn in dark shades or 75 lbs. of yarn in 
light shades, or 50 lbs. of yarn in very pale shad-'s. 
A vat of 5 feet length, I'-h feet width and 2 feel dej)tb 
- inside measurements - will be useful for dyeing 
60 lbs. of yarn in dark colours. 




Immediai- 

Vats. 


Immedial Colours are dyed in Uie same kind of barks 
which, however, must not contain any parts made of copper or 
brass. The fittings and steam pipes are best made of iron, lead 
or hard load. In order to ensure the production of level colours, 
it is recommended to squeeze off the hanks on lifting and for 
this purpose the barks are usually supplied with a pair of 
nippers of very simple construction. 

Following we give sketches of dye-vats with squeezing- 
rollers of the usual type Fig. 6 and 6. 



Fig. 6. An iron cheek with bearings f^ the rollers i a > and {u\) 
is fixed on each long side ai one end of the bark, the bearings 
of the top roller being so adjusted us to move in slots fs) when 
the roller is lifted or lowered. 

The lo)) roller is raised and lowered by means of (he arm 
of a lever ili> in connection with a knee-joint lever nt) and nn). 

The levers III} and III} arc firmly joined at iliK whilst there 
is a moveable joint at (vj for the levers (m and lini. A similar 
arrangement, but without the lever arm, is fitted to the other 
side. Both sides are connected by a shaft, passing through (h) 
right across the bark, by which the lifting and the lowering of 
the top roller proceeds simultaneously from both sides. The 
bottom lever is provided with a crank (k). 
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The method of working is a follows; 

After completing the dyeing proper, the top roller faj is 
lifted by raising the lever (h), the stick carrying the yarn is 
passeil between the two rollers and the yarn laid upon the 
bottom roller. While one man is pressing down the lover (h). 
another turns the crank (k) and the yarn thus passes between 
the rollers and is freed from the bulk of the adhering liquor. 

Another way of arranging the squeezing rollers is illustrated 
in the sketch below (Fig. 6). 



PiR. 6. 


One of the narrow ends of the box is |)rovided with a 
roller (a), the opposite end carries an iron arm joined at (c) 
which extends over the length of the bark and is forked at (d). 
The lower ends (a of the fork carry the bearings for a second 
roller {«\). Arm and roller (m) can be raised together by 
means of the rope (,v). 

The dyeing proper being completed, the arm is lower* .I 
until the roller (at) rests upon the lower roller (a) and the yarn 
is passed through, stick by stick, a raising of the top roller 
being thereby unnecessary. 










XV 


Hot water for 
solutions. 


Correcting 
hard water 


Vessels for 
dissolving 
colours. 


It will be fouiifl very oonvonietil. to hav(( a number of 
barrels (say Kerosene casks), placed in'a convenient spot, littod, 
with water- and steam-pije;, in which water is kept boiling and 
ready to dissolve'colours. See sketch 7. 



For all Diamine, Immedial, and oilier direct dyeing colours, 
Heta-Naphlol etc., this water must be corrected by adding a little 
soda-ash. 1>®'‘ 20 gallons according to hardness 

of water, and repeating this addition in proportionate (|uantities 
on adding fresh water. For dissolving such chemicals as sulphate 
of cop])er (blue vitriol), co])|)eras, chrome-alurn. cliroiniuni lluoride, 
bichronie etc., the water should be corrected by the addition 
of a little acetic acid. 

It is advisable to indicate the contents of every bucket by 
painting an "S” on those containing water corrected with soda- 
ash, and an ’’A" on those the water of which is corrected with 
acetic acid. 

For dissolving colours and chemicals a number of large 
buckets, made of wood, co])|)er’) or galvanized iron are necessary. 
If larger (piantities of cidour, say a few pounds at a time, are 

■*) The solutions of Immediiil CoIout'b must not come in contact with copper. 
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io be dissolved, then a larger vesseJ siiould be taken. In most 
oases half barrels (for instance Oil barrels cut in two) will be. 
found very useful. See sketch. 7 (page 10). 

Also a few free steampipes (either rigid or moveable) 
should be tixed up at convenient places, so that the buckets or 
casks containing the colour solution can be placed under the 
steampipe and boiled. ’ 

'I’hese steampijujs may be branched off from the steam- 
pipes of the dye vats as indicated iii sketch fi. 



To dissolve for instuiiet^ (i ll)s. of an\ l)iamiiie Colour, the DissoivmK. 
following method is em|)lo,\^'d. Pul the dry powder into one 
of the half casks, pour a few gallons (d boiling water out of 
the "S” cask (i. e. water eornwted with .soda-ash) over it and 
stir the sidulion with a slick. See sketeli 7. 'I'hmi plae(! the 
bucket under one of ilii! free sleam])ipes and boil the contents 
slowly for a short time, when the colour will l)e completely 
dissolved. See sketch S. 

Soda and salt are dissolved in the samii wa^i. Sulphate 
of copper and bichromate of potash however are dissolved with 
water from the "A" cask (water eorrectml with acid). 

A good sujiply of (lyesticks and broaching sticks for oyo sticks, 
handling the yarn during the dyeing proto'ss is re(|iiired. The 
(lyesticks on which th(i yarn to bo dy(id is suspended, are 



Bant pipes. 


Raeks. 


Streteheps. 


smooth wooden rods of special shape (sketch 9) S'/s feet long, 
7*" thick and broad. They are made of closely grained 
wood, standing heat well. During the dyeing operation the 
hanks of the yarn are turned by means of a broaching stick, 
i. e. a round stick 3'/a feet long and tapering from I'/s" to "/i" 
in thickness (resembling a billiard cue in shape), see sketch 9. 

Iramedial Colours are dyed with advantage on bent pipes 
as described on page 117. 



The various solutions are mixed in the dye-bath by means 
of wooden racks, of which a small number are re(|uired. The 
shape of the racks is shown in the following sketcdi No. 10. 



For wringing the yarn, a number of so-called strotcdiers, 
i. e. wooden posts with round poles, are lilted up somewhere 
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near the dyevats used for yarn dyeing. The yarn is suspended 
on the horizontal poles and stretched or wrung by means of 
round wooden sticks, 2 feel long and 2 Vj" in diameter; sketch 11. 




Yarn placed on the dyesticks for draining or to wait for 
other o|»erations is best put on yarn rests which consist of a 
pair of beams supported ))y wooden feel as shown in skelcli 12. 
These beams may be f>- H) feel long, 3 — 5" thick and about 
4 feet from the tloor. 













Yarn Carriers. 


For carrying yarns, particularly wet yarns, special wooden 
yarn carriers are used, in shape as shown *in sketch 13. 



... FiK-13. - 

Yarn washing. jj, liauks is washed cither liy hand in vats or in 

so-called hank washing maidiiiies. 



Circular 1'],,, sketch abo\e (No. 14| shows a hank washing machine. 

Machine. 'I’liere is a circular iron tank, aliovc wliich a miinbcr ol' copper 
bobbins, connected with a centre (liece, are (ixed in such a way 
as to turn the bobbins when the machine is working round its 
own axle and at the same time to move to and fro a few times, 
then proceeding a few inches, turn again and so on. 'I’lio tank 
has a w'atertight partition in the middle; this comjiels the water 
to circulate in the opposite direction to the yarn. One man 
places the hanks on the bobbins on one end of the partition, 
where the dirty water runs otf and the other man takes out 
the clean hanks at the other end of the second partition, where 
. the clean water runs in. 
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A different type of Imiik washing maoliiiie is one with a 
rectangular vat instead of a circular one. It consists of a 
moveable cross bar, mounted on a strong iron frame over an 
iron tank. Tlie cross bar carries from 12 to 20 spools on which 
the hanks to be washed are suspended, and it receives a swinging 
motion wliilst each spool is kept turning on its own axle by 
means of a friction chain, thus working tlu! hanks in the wash 
liquor. During the o])eration a continuous ilow of fresh water is 
passing through the tank. 

There are still other hank washing niachiiK's of other 
designs, but the above described being the two kinds mostly 
used, we think it unnecessary to illustrati' any more. 

After the yarn conies from the washing machine, it is too Hydro- 
wet to be dried right away. 'I’lierefore ii is either wrung by 
hand on wringing jiosts, which is a rather slow process, or it 
is better “whizzed” in the hydroextractor. The main pail of 
the hydroextractor is an iron or copper drum, mounted on a 
vertical axle, which is turned around very quickly either by a 
small steam engine or by a. belt connected with the shaft The 
yarn is laid evenly into the drum, and wlnm set working, the 
water is driven out by the centrifugal power, ^^■e give two 
sketehc's, one showing a hydnx'xtraetor coupled with a small 
steam engine, the other one to hi' driven by belt. 



.\fter the yarn has been \\ I'ung or w hizzed, it may be Drying room, 
dried in the open air. I nder all circumstances, however, it is 
preferable to have a sjiecial drying chamber, in which the yarn 
not only dries much quicker but which permits the drying 



ELFn Drylner 
Machine. 


process to go on independent of the weather. Drying chambers 
are constructed in various ways, either pukkah-built, or of 
wood. For India we are in favour of a pukkah-built well ven¬ 
tilated room, supplied with a good number of steam heaters. The 
drying room must have an appropriate number of air holes at 
the bottom of the walls; close to the air holes are the steam 
heaters. On the roof of the drying room some sort of ventilation, 
a-chimney, is put up, to allow the moist air to escape. For 
drying 1000 lbs. of yarn per day there should be a drying room 
of 15. by 16 feet, at the bottom of the walls 60 air holes of 
3 inches diameter each, about 300 square feet of steam heater 
surface and a chimney of 2 feet diameter and 0 to 10 feet height. 
The yarn is hung up on sticks, which rest on crossbeams. 

It is in many instances desirable, that the yarn should be 
dried very quickly and evenly. For such cases a yarn drying 
machine is indispensable. It consists of a large winch, with 8 to 
Ifi arms. Some arrangement is made to stretch the yarn between 
the arms, as may be seen from the sketch. The machine makes 
about t)0 revolutions in one minute and dries up to 1800 lbs. ol' 
yarn in 10 hours. It may be placied into the drying room or 
into an ordinary room without steam heaters. 
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Fairly accurate scales and sets of weigiits are of great scales, 
importance. We recommend to put up the scales together with 
the stock of dyes in a small separate room, where the dampness 
from the dyehouse cannot get in. 


Besides, the colour-dust is always flying about in the store 
room which is also a reason for keeping this placfs separated 




II. Outfit for Loose Cotton Dyeing-. 


Vats. 


For dyeiuji loose cotton for which purpose our Diamine 
and Immedial Colours are e(|ually well adapted as for yarn 
dyeing, somewhat different arrangements must he made, as this 
material cannot be handled so easily as yarn. 

The dyeing of loose cotton can be carried out in ordinary 
wooden vats such as used for yarn dyeing. Frequently the 
cotton is put into a net and then i)laoed into the vat so as to 
lift it again by means of a rope and pulley and to pul it into 
another vat for aftertreatment, washing, (do. This method is 
illustrated by the following sketch. 



Fifr IT. 
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Very convenient for dyeing loose cotton with Diamine Colours 
is a round boiler made of copper and provided with a steam jacket. 



inner kettle by means ot which the cotton may he lilted out 
of the liquor is very useful for Imme.dial ('olonrs, hut may also 
serv(! for Diamine Colours. 



La1el\ quite a miinher of dilhueut systems of dyeing 
machines have been introduced lulo dyehouscs for loose codon 
which give much satisfaction in working. 

*1 Built anil soil! by Ern.sl Gessner at Auo in Siv.iinny. 


JaeketMd 

pans. 


Immedial 

Vat. 


Dyeing 

machines. 










Washing 

maehines. 


Hydro- 

extraetor. 

Drying. 


A very convenient machine is the one of Obermaier. It 
consists of a perforated drum into which the cotton is pressed 
by means of a cover and screw. A centrifugal pump forces the 
dyeliquor into a perforated centre-piece and from 
tliere through the cotton. The advantage of this ft 
system is that the cotton does not get felted and 
stringy in the least, that the shade is perfectly even 
and that a comparatively small amount of dyeliquor 
is necessary, which means a considerable saving 
of drugs. 


Kig. 20. 



After dyeing, the cotton must be rins(Hl, for which pur])ose a 
washing machine is used Wo give a sketch of such a machine 
Fig. 21. It consists of a round tank with a centre piece, around which 
the cotton is kept moving by means of forks or sometimes also 
by a paddle wlnicl. 'J’here is a continuous supply of fresh wat(ir 
flowing into the tank. About 100 lbs. of cotton can be washed 
at a time. 

Exactly the same hydroextractor as described for yarn is 
us(!d for whizzing loose cotton. 

For loose cotton a special drying chamber is almost in¬ 
dispensable. It consists of an air-tight room with a wire netting 
through the whole length and breadth of it, about 3 to 4 feet 
above the bottom The cotton is distributed eveidy on this wire 
netting. A ventilator is built into the walk which sucks the air 
through a steamheatod box, where th(! air is heated, then 




21 



through the cotloii and finally tlus air charged witli moisture* is 
removed by the ventilator. This system jeermits of drying Irrge 
(juantities of cotton in a short time. 




























































III. Outfit for Piece Dyeing. 

The many advanfafies possessed by our Diamim* and 
IrnuK.'diai Colours constitute one of llie principal reasons for 
their vast and ever inoreasinp: einployiiK'ni in piece dyeinj;. 

Diamine and Inimedial Colours are used for dyeini; ordinary 
kinds of light pi(sce goods, linings etc. as well as for lit)avier 
fabrics such as moleskins, cloakings, codon coatings, raised cotlon 
cloth, beaverteens, velveteens etc. 



Open vRt. Tjjg gpgi, 1 ,. {i,g simplest arrangement for piece dyeing. 

It is an ordinary wooden vat, sometimes U shaped, above which 
a small and a large roll are placed, A number of pieces are 
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sewn together end to end so that they run in form of an endless 
chain through the dyeliquor. The vat is of course supplied 
with a steam pipe as usual. (Fig. 23, page 22). 

For dyeing Immedial Colours the open vat is not very well' 
a<lapted. These are dyed in the jigger, padding machine or con¬ 
tinuous macliine wliicli must not contain any parts of copper (p. 121). 

Wh(m dyeing cloth in an open vat, a very large amount 
of dyeliquor and consequently large quantities of drugs are used. 
In ordcsr to ov(!rcome this difliculty, a special machine called 
“Jigger” has been constructed and is now largely in use in 
llurope as well as in India. 

Fig. 24 a and h shows a Jigger in section. It consists of a 
wooden, sometimes oast iron dyevessel, which is rather narrow at 
the bottom. 'I’liere are two rollers above the vat, which can he 
driven one at the time by a cogwheid and belt, connected with 
the main shaft. Ihisides there are cast iron arms arranged at 
both ends of these rollers, which act as hearings for the inter- 
ehangeahle roller. 'I’luu'e are three small rollers arranged inside 




r 

Fig. 24li. Soetum. 


JlKger. 


the vat, two ol them being as near to the bottom as possible. 
'I’he sketch shows the course which the jiieoes take around 
these rollers. 




Imiuedial 

JIgsrer. 


Padding 

machine. 


Continuous 

Dyeing 

Machine. 


The manipulation is very simple. The pieces run say 
6 to 10 times from one roller through the dyeliquor on to the other 
roller. As the cloth passes through the jigger always stretched 
and without any wrinkle, it therefore must necessarily be dyed 
perfectly even. The quantity of dyeliquor filling only the lower 
part of the jigger is comparatively small and the working with 
such a machine therefore is very economical, especially when 
dark shades are produced. The upper roller serves for trans¬ 
porting the cloth to and from the jigger. 

'I’he jiggers are I'roquently provided with a pair of nippers as 
shown on the jigger for Iminodial Colours sketch 25 (p. 26) such 
nippers allowing an even squeezing of the goods before leaving 
the dyebath and ensuring (he production of level shades. The 
first jigger seiwes for dyeing and the other for rinsing. 

Sketch 26 (on next page) shows a jigger of the same type 
with a series of guiding rollers to lead the cloth through the 
air for oxidising after dyeing with Immedial liidone before it 
runs into the second jigger for rinsing. 

'I’lie padding machine sketch 27 (p. 261, consists of two or three 
rollers which are pressed togeth((r b\ a lever arrangement. 
Underneath the rollers is a wooden or copper box for holding the 
dyeliquor. This machine which is mostly used for dyeing light and 
medium shades on thin fabrics is worked in the following way. I'lie 
dyeliquor is filled into the box. Tlie cloth passes over a roller, 
through the dyeliquor and is then squeezed olf by the rollers. 
The advantage of the machine is, that the pieces intended for 
light shades are finished with one or two passages and are 
immediately afterwards ready for drying. 

For a large production of staple colours, especially for black, 
dark blue and dark brown the continuous machine is used with ad¬ 
vantage (sketch 28, (p. 26). This is a roller box divided in two, throe 
or four (iompartments each of which is heated by indirect steam. 
Between each compartment and at the end of the last one squeezing 
rollers are placed and each compartment is fitted with a number 
of guiding rollers above! and beilow. The dividingo bards are 
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perforated in order (o k(tej) (lie liquor in tli<! various (;om])arim(uils 
on the same level. The goods pass through the machine, the 



Fig. 2S. 


concentration of tlie dyeliqour being so regulated that the goods 
are dyed in one passage. 
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The following skeioh 29 shows a continuous dyeing machine 
specially constructed for fmmedial Colours, but also very well 
applicable for Diamine Colours. 



II III IV 

Fis- 2il 


I and 11 are l)oxes for d,\ eing, lithHl u|i with a system of rollers 
which are erilirel_\ covered by tln^ dyc-li(|uor. 

The board dividing the two boxes is perforated in order 
to k(!ep the liipior in both at the same level. The roller hearings 
are lixed in an iron frame which may be lifted at will. 

Ill and IV are the usua' rinsing hexes. 

The boxes may be maiic of either wood or iron, but the 
inside guiding rollers should always be of iron. T'h" squeezing 
rollers may both In^ made of wood, or the lower one of wood 
and the top one of iron am', if required, coateil with rubber; 
they are as usual covered with cloth. .\ closed iron steam coil 
serves for heating the hath. 

There are dilferent kinds of washing machines. here jiggers washing 
are employed a so-called “Holler washing machine” (sketch 9U, 
page 28) should he used, as tin* pieces come out of the jiggc' in rolls 
and should remain in this form when entering the drying machine, 
this will only be po.ssible by employing a roller washing machine, 
which consists of a vat with many rollers at the bottom and 
oorr<‘si»onding rollers at the toji of it. The cloth passi^s over a 
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Drying 

machines. 


top roller and under a bottom roller alternately and is thus passed 
many times through the water and finally through squeezing 
rollers, when it is ready for the drying machine. 

For drying pieces the ordinarySteamDruni Machine (sketch 111) 
is in general use. It consists of a number of tinned iron or copper 
cylinders, which are geared together by spur wheels so as to 



turn alternately in the same direction, 'riiese drums are healed 
by steam, and the pieces, in running over one drum after the 
other in a course which is distinctly shown in the sketch, are 
dried very quickly and independently ol the weather. 


1 



Fig. 31. 
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For special purposes a steam chest is required and for steam chest, 
the sake of completeness we give a sketch below (sketch 32). 

I’he chest is fitted with an air injector so that it may he used for 
developing Immediai Ulue by steaming. 

We also refer to the wooden steam oho.st for developing 
Imtnedial Blue described in chapter VIII. 



Although the numerous shadecards give all possible infer- Arranjemants 
mation, the dyer will very often be o))liged to vary the instructions, ^patterns* 
proportions etc. on account of dillerence in m.aterial, water ete 
Hspecially if delicate shades an^ wanted, the only safe way will 
b(! to inak(' a test on a small scale previous to dyeing a large 
lot. For this purpose a place whore samples can by dyed and 
shades matched will be found most useful. few small dye- 
vessels and a |)air of accurate scales and small weights are 
((uit(! sufficient to carry oi.l tlnsse tests. 

The dyehouse must be under the control of a good and Dyer, 
thoroughly trained dyeing master. The contents of tlui following 
pages will be convincing, that it is not so very easy to study 
and commit to memory the many methods and the constant 
new inventions, which to understand thoroughly is an absolute 
necessity for remunerative working. 








Chapter II. 


Preparation 

of the 

material previous to dyeing. 
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Cotton yarn as well as (tioth, whicli comes from the 
spinning and weaving mill, is naturally quite dirty and lilled 
with oily matter, stillening a. s. o. These impurities must be 
thoroughly removed, as they ar<! very troublesome in the dyeing 
process. This is done by two entirely different methods. I’lie 
llrst method, mostly used for yarn, consists in boiling the yarn for 
some time in a fairly strong alkaline bath. The second method, 
exclusively used for cotton cloth, consists in removing the starch 
and dirt by a fermentation-process, called „souring“. 

Cotton yarn is boiled in an oiusn vat with 1 "/o to 5 “/o Boning 

soda-ash (reckoned on the original weight of the dry yarn) for "fwn. 

at least one hour. The yarn is generally made up in so-called 
chains by linking hank into hank. The chains are entered into 
the boiling soda bath and then covered with a board and 
stones to keep them well under the surface of the liquor. After 
one to two hour’s boiling the yarn is taken out and immediately 
well rinsed in cold water, or bettor, cold water is run into thi' 
vat, until the soda-lye is w ashed away. 

For l’!gj|)tian yarn a strong boil with fully soda-ash 
and snbsei|uent washing is recommended. 

'I’lie boiling of cotton yarn with soda-ash only removes Bleaching 
the fatty matters and the mechanically adhering dirt. If, for 
producing light and delicate shades, the material is to bo per- 
lectly white, it has to be bleached. In this country a mild 
bleaching, — the so called Half-Bleach — is sufficient in most 
cases and is done as follows. 

Dissolve 2‘/2 lbs of soda ash in 2 gallons of hot water and Haif-Bieach. 
let cool down. Mix in another basin V-j-i lbs of bleaching 
powder (chloride of lime) into 3 gallons of tepid w'ater, then 
add the soda solution, stir for about 10 to 15 minutes and allow 
the insoluble matter to settle. Then use the clear solution only 
for bleaching the yarn. This bleaching solution is just enough 
for 100 lbs of yarn. 



— o*t — 

The yarn is first boiled off with ■ 2 to 3"/» caustic soda, 
then washed in cold water. The bleaching solution is poured 
into a clean wooden vat — a special vat is generally reserved 
for this operation — and the necessary quantity of cold water 
is added. The yarn is entered and turned for 1 to l‘/j hour, 
then lifted, allowed to drain and handled for about 16 minutes 
in a bath containing 2—4'V» muriatic or sulphuric acid. Here¬ 
after thoroughly washing is very important in order to remove 
every trace of chlorine and acid, otherwise the yarn may get 
rotten. We therefore recommend to add 1—2''/'' of hyposulphite 
of soda (Antiohlor) to the hot washing water, wliich destroys 
Sny chlorine remaining in the yarn. 

The two first patterns in the shadecard show the effect of 
this process. Whereever „bleached“ yarn has been used in this 
shadecard, it has been bleached strictly according to the above 
recipe. 

Boiling The cleaning of cotton pieces re((uires much more care 

of doth, account of the fact that the size, used for 

strengthening the warps, and the accidental impurities by whieh 
the pieces are almost invariably soiled, such as grease from the 
machinery, finger marks, iron s))ots etc., must bo removed This 
is partly attained by washing with water or "bowking'* with 
alkalies and soap and completed by a treatment with dilnted 
acids, follow^ed by thorough washing with w'ator. 

My washing. The so-cullod ’’grey washing” which precedes t.lie boiling, 
consists in passing the pieces, wdiich are stitched together end 
to end in rope form, through a washing machine tilled with 
water only and then allowing them to lie in a heaj) over-night. 
Hy this treatment all the impurities which are soluble in water 
are removed; the material becomes thoroughly wetted and the 
starchy matter becomes soluble in consequence of a fermentation 
which sets in and which causes a considerable rise of tem¬ 
perature in the goods. This jirocess requires some attention as 
the fibre wdll suffer, if the fermentation should become too 
vehement and the temperature rise to high. 

Following the grey washing the pieces are boiled off or 
bowked in open tubs or in closed iron kiers under pressure. 



— ■ 86 ’ - 

'I’he open tub is usually made of wood. For a daily pro¬ 
duction of about 1600 lbs of cloth it should have a diameter 
of S'/i' and a height of 8'. It is provided with a false per- 
fpraled bottom, in the centre of which an iron or wooden pipe 
for the circulation of the liquor is erected. This is effected 
by fixing a steam injector into the lower end of this centre 
pipe. The steam forces the liquor up the centre pipe and 
sliowers it over the goods. It then trickles through the cotton 
pieces and collects again under the false bottom, to be ready 
for a new circulation. 'I’he pieces must be packed tight and 
evenly into the tub. It is of importance that no open channels 
are left through which the liquor could escape and cause ir¬ 
regular circulation, otherwise the effect of working would be 
very unsatisfactory. For the same reason tlie pieces are covered 
with cloth and kept from rising by wedging two heavy cross¬ 
beams on top of them. 

After tlie pieces are packed into the tub, a soda solution, 
containing 2 to 6 ”/ii soda-asli (reedioned on the original weight 
of the pieces) is run in. 'I'ho quantity of water must be large 
enough to entirely cover the pie('es thiring the boiling in order 
to keep off the air, which has a very detrimental effect on 
cotton saturated \tith liot alkali Ij^e. Steam is then blown into 
tile injector which causes the liquor to circulate and at the* same 
time to boil. This is continued for 0 to 12 hours. The liquor 
is then run away and tlie goods rinsed and cooled dowui with 
water. \ more complote removal of the soda and impurities is 
now necessary and this is done by running the pieces through 
a washing machine. / 

This consists in wetting the pieces with weak cold sul- 
jihuric acid of 1 “ to 2" Twaddle in a washing macMne, then 
allowing them to lie in a heap over night. Ferraentation sets in very 
quickly and makes soluble the starchy matter contained in the 
piece. The same precautions should be observed as described with 
the grey washing. A fter the grey souring the pieces are t aketi through 
the washing machine and the acid is thoroughly removed with plenty 
of water. After this treatment the pieces are ready for dyeing. 

Cotton cloth is bleaclied in a similar way as ymrn, only a 
sjiecial arrangement is made for the pieces to run direct from the 
bleaching tank to the acid tank and wasliing machine. I’his is 


Grey souring 


Bleaching o; 
Cotton cloth 


3 * 



a little Aom complicated' and requires an experienced bleaching 
master. We therefore refrain from going mor,e thoroughly into 
tills matter. 




Chapter III. 


Application 

of the 

Diamine Colours for Cotton Dyeing. 
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Method of Dissolving the Dyestuffs. 

Tlie Diamine Colours aro best dissolved in boiling water, 
whicdi should be either condensed wa ter or otherwise free from lime- 

If calcareous water alone is at command, it is advisable lo 
dissolve in it some carbonate of soda, equal in weight to th(! 
dyestuff employed, the dyestuff being only udd(!d after the 
solution has been brought to the boil. 

As a rule the dyestuff dissolves quickly on stirring. The 
solution is best strained into the dyc-batb through some cotton 
cloth, or through a fine sieve. Any undissolved particles of 
dyestuff perchance remaining on the sieve, may b(! brought into 
solution by pouring boiling water ovtu' them, or by boilu!" them 
up again with fresh water. 

To save tbe separate operation of dissolving, the dyestuffs 
are often put directly into tbe dye-vessel. In Ibis cas(' it, must 
not be forgotten to add to the dy(i-batb first a little carbonate 
of soda, then the dyestuff, and, after boiling up well, the salt 
necessary lo ensure a good result in dyeing. 

We always recommend, however, the separaff dissolving 
of the colour, although in t'n! case! of dyeing shades which are 
neither delicate nor otherwise sensitive, it is quite permissible 
to add the colouring matter directly to the dye-bath. 


General Remarks on the Dyeing of Cotton 
with Diamine Colours. 

Diamine (Colours are dyed at the boil vitli the addition of 
neutral salts, e. g. Glauber’s salt, or Common salt, with or 
without the further addition of such alkaline substances as soap 
or soda. 


Calcareous 

Water. 



EfTaot of 
neutral salts. 


The neutral salts accelerate the absorption of the colouring 
matter by the fibre. The more salt the bath contains, the quicker 
the absorption takes place, even so, that undue excess of salt 
tends to precipitate the dyestuff and to produce uneven* shades. 


Effect of 
alkaline salts. 


Soda and soap have the opposite effect, help the colour 
to be better soluble and protract the absorption, thus favouring 
even dyeings 


M'herever in the following pages Glauber’s salt or soda 
are mentioned, the desiccated products are referred to, and 
these bear the following relations to the corresponding crystalli¬ 
sed salts: 


100 parts desiccated Glauber’s salt are equal to 

220 parts crystallised Glauber’s. 

100 „ „ soda (soda-ash) are (»qual to 

270 parts soda crystals. 

Th(» degree of purity of the salts is, as a rule, of secon¬ 
dary importance. Common salt, Glauber's salt, and ordinary 
crushed Kook salt or Fish salt, may Ixi unreservedly used, except 
when dyeing very delicate pale shades, in which case, of course, 
the pure materials should Ixi employed, nanndy, crystallised 
Glauber’s instead of th(» desiccated salt, and common salt instead 
of Rock salt. 


It is of importance that the quantity of water be in proper 
proportion to the quantity of material. The more water in the 
bath, the more difficult it is to exhaust the colour, wheras the 
more ooncimtrated the solution, the more easily does the ab¬ 
sorption of the colouring matter take place. Practical working 
shows that a concentrated bath not onl,y exhausts Itetter but 
also that deeper and fuller shades are obtained if the quantity 
of water is not unnecessary large. 

In dyeing yarn, generally 20—26 times as much water is 
used, as the yarn weighs, namely for 10 lbs. of yarn 200—260 
lbs. water, i. e. 20—26 gallons, whilst for dyeing 10 lbs. of 
loose cotton IS—20 gallons are (|uite sufficient. In piece dyeing 
the proportion is more favorable still, if special dyeing machines 
like the “Jigger” or “Padding machine” is used, which permits 
to reduc<! the quantity of dyeliquor (o a minimum. 



41 


In order to keep the bath concentrated, it is advisable to 
heat the dyevessel with “indirect’’ or “closed” steam and not 
by blowing steam direct into the dyeliquor, since the latter, on 
condensing would increase the quantity of water, whilst indirect 
steam has the desired opposite effect. 

'I’lirce methods are in use when dyeing with Diamine Colours, 
ditfering from each other, however, only in respect to the ingre¬ 
dients added to the dye-bath 

1. Dyeing with Soda and Giauber’s Salt, or with Soda 
and Common Salt. 

'I’his method may be regard (id as llui most usual orui, 
being em])loy(id with (Iks majority of tins dy(istufrs and for almost 
all shades. 

Medium and dark shachis reciuire the addition to ties dye- 
bath of 2 "/o soda and 20",ii (Jlauber's salt or common salt, 
whereas half these quantities will be suflicient for lighter shades, 
or even one-fourth the <|uantity for very delicate tints, unless, 
th(! third method given below is adojited in wdiioh soap is used. 

If it is a qiKistion of retarding (he absorption of (Ik! colouring 
matter, as for example, in the case of pahi shades, or with 
materials which are difficult to dye lliroiinii. then wc recommend 
to (lye first for half an hour with no other addition than soda, 
then only adding the Glauber’s salt. 

2. Dyeing with Glauber’s Salt, or with 
Common Salt, only. 

For dark shades use 20-~;{U"/(i, for light shades 10 — 16* 0. 
This m(‘thod is principally used with dyestulfs which e.xhaust 
slowly, also for the production of deep shad('s, in order to 
ensure as complete an exhaustion of (he bath as possible. 

Mere, too, calcareous water must be corrected w ith a liiilt! 
soda, adding as much as will precipitate the lime present. Add, 
.first, ‘/4 —soda (reckoned on the weight of the goods), then 
the dissolved colour, and, after boiling up, add the salt. 


IndliNiet 

steam. 


The Salts used 
in dyeing. 





Temperature. 


3. - Dyeing: with Soap and Common Salt, or with Soap 
and Glauber’s Salt. 

1 his method should be employed in all cases where slow 
dyeing is necessary, especially in the production of delicate 
tints or compound shades which are not easily matched, or with 
materials which cannot be properly dyed through in any other 
way. Calcareous water must be corrected by the addition of 
'/a "/o soda reckoned on (he weight of the goods, before soap 
is added. 'Fhe soap is replaced with advantage by Turkey-red 
oil or llniversal oil which are less stuisitive to calcareous water. 

Take for 

very light tints 2 "/o soaj) and 2 "/o common salt*) 
medium shades 3'',o „ „ f) 

dark shades 5 "/o 15 ",(i 

Commence dyeing at a low temperature with the addition of 
soap and dyestuff only, and add the salt after working a quarittr 
of an hour. 

For light shades, enter the goods cold ami raise tlm 
temperature of the dye-bath gradually, whilst for medium and 
dark shades the goods eati he at once enteiaoi warm. In most 
cases several lots of material may be dyed one after tin* other 
in the same bath, which is kei)t boiling continuously, each lot 
being boiled for oiu! hour. 

In some cases, ((specially lor dec*]) shades, it is advisable 
to dye the goods by boiling for half an hour only, then to shut 
oil' the steam, and iinish them in the gradually cooling bath 
within '/ 2-1 hour; in this way th(( dyestuff is utilised to the 
fullest extent. This method is adopt(*.d whenever it is desired 
to add to the depth of shade, or wluni the bath is not to be 
preserv((d. 

If boiling is not desirabl((, a lower temperature of the dye- 
bath is admissible, say 16(1 175" F. (70 SO" C.). 

*) hi dyeing very light .shades, comiilote e.vhuustion of (he colour 
is les-s important than perfect cveuess of shade; therefore a much longer 
batli will be found of advantage, for 10 llis. of yarn say 30 or even up to 
40 gallons of water. 
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With regard to the exhaustion of the dye-bath, the Diamine 
Colours present considerable differences. Some exhaust almost 
completely even when dyeing deep shades, whilst others do not. 
Whenever complete exhaustion does not take place, the baths 
may be kept for dyeing subsequent lots of material, being re¬ 
plenished with proportionately less colouring matter. 

When dyeing in concentrated or short dye-baths i. e. with 
a small proportion of water, the exhausted liquors seldom contain 
more than a quarter of the dyestuff they contained originally, 
in many oases even less. 

In continuous dyeing, the supplementary additions of soda 
and Glauber’s salt, or other salts employed, should bo about 
one third to one half of the original quantities used. 

'I’lie exhaustion of the baths can be facilitated: 

(1| Ity increasing!: the quantity of sail used. This is best 
effected by dy(!ing in the manner already indj‘ 4ed, 
and adding a further portion of salt towards the end 
of th(! operation. In such cases the goods must be 
rinsed with water soon after lifting from the dye-bath, 
otherwise the salt, which crystallises on the surface of 
the material when drying, is not easily removed. 

(2) By tt'orking with dosed steam. 

(.‘i) By allowing the goods to remain in the dye-bath affer 
hoiling, so that "feeding" of the dyed material with 
additional colour incurs in the cooling liquor. 


Dyeing in consecutive lots. 

When dyeing coltoii with Diamine Colours, the latter are 
taken up by the material only partially and according to the 
concentration of bath, depth of shade, quantity of Glauber's salt 
or common salt, ' lo up to ol the ocdour remains in the batli. 
It would be waste of material to throw away these dye-liquors, 
which, when dark shades have been dyvd, naturally contain a 
fair amount of colour and salt. In order to make full use of 


Exhaustion of 
the dys-beth. 



dyestuff and mordant, new lots of material are dyed one after 
the other in this old bath with corre8])ondingly less colour and 
mordant. This is called: Dyeing in an old bath or in consecu¬ 
tive lots. 

If for instance 1000 lbs. of yarn were to be dyed black 
and such a shade be found to be obtainable with 7‘/2 Hxy 
Diamine Black A in tha first bath, we would dye 6 consecutive 
lots of 200 lbs. each in the following way: 

I’MotNcw Imth: o water 8tl lbs. Glauber’s salt 


2"^ „ 

(lilt bath from 

hi lot; 
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tt 

4th ,, 
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(itiO 


.. 

15 „ 
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After 

the 

second 

or third 

lot 

has 

been 

dyed 

in the 

old 


liquor the batli gets '’settled’', which means that the additions 
of colour and mordant necessary for further dyeings remain 
nearly constant. 

The advantage of dyeing in consecutive lots is quite plain: 
the cost of the dyeing is reduced very materially. Resides an 
old bath produces more (iven shades than a new batli. 

Indirect steam '|'o „(,( (|i„ f\,|i advantage of dyeing in consecutive lots, 
necessary. ■ • , . ■ • 

the vats should be fitted with indirect steam pipes, otherw'ise 
the ([uantity of water would get larger and larger and the ad¬ 
vantage of the old bath w'ould be counteracted to a great extent 
by the disadvantage of getting a more and more diluted dye-bath. 

Twaddling the [(■ ^Id bath is usod many times over, the (luantities of 
dye-bath. ' . . . . , 

mordant may get too large, thus precipitating the colour and 
producing uneven dyeings. To iirevent this, we recommend to 
control the dyeliquor from time to time by ascertaining its 
specific gravity with a 'I'waddle hydrometer. For this purpose 
some of the dyeliipior is filled into a high and narrow (lyliiider 
and after cooling down measured with the hydrometer. 

For dark shades the bath should not measure more than 
ft" 'IV. and for medium shades not more than 2'/a“ Tw. II 
the specific gravity has reached this number no further addition 
of mordant is necessary for the next few lots. 



45 


The Fixing of Diamine Colours 
by Aftertreatments with Metallic Salts. 


Certain Diamine Colours may be fixed by a subsequent 
treatment of the dyed fibre with mefallio salts, wherohy the 
fastness to light and washing is in many eases greatly improved 
and the bleeding into white goods is diminished, if not entirely 
prevented. 

Amongst the metallic salts suitable for this purpose, sulphate 
of copper, chromium fluoride and bichromate of potash or 
soda the so-called “biciirome” rank in the (irsl place. 

The dyeslufl’s in the following table may be aftertreated 
as follows: 

With sulphate of copper, ■ 

or with a mixture of With liichromate of potash With chromium fluoride 
sulphate of copper and or bichromate of soda or chrome alum 

hichromate of potash 


liiamiiic Sky Blue FF. 

PFS 

Diamine Blue RW. 3R, 
AZ, C4B 
Diamine Brilliant Blue G 
Diamine New Blue E 
Diamiiieral Blue, 

all brands 

Diamine Deep Blue K 
Diamine Bengal Blue G, R 
Oxy Diamine Blue, 

all lirands 
Diamineral Black B, DB, 
l!B ’ 

Diamine Dark Blue B 
Diuniiuc Past Black F 
Diamine Brown M,B. IIG 
Diamine Caleehine, 

all brands 

Diamineral Brown (r 
Oxy Diamine Brown SIGN 
Diuniiiic Orange B 


DiaiTiine Dark Blue B 
Diamine Brown B, M. K. S 
Diami' eral Brown G 
DiaMJie Catechine, 

all brands 

Diainiiie del Black SS, 
Cr, RB, UO, GOOD 
Diamine Fast Black \ 


Diamine Yellow N 
Diamine Fast Red F 
Diamine Bronze G 
Djuniine Green G 
Diainme Brown B, M, R. .S 
Diaiiiioe Galeehine. 

all brands 

Diamine Dark Blue B 
Diamineral Blue R 
Dinmiiie Jet Black 8S, 
Cr, RB. GO, OOOG 





Sulphate of 
Copper. 


For sliading the dyeings to be aftertreated either with 
sulphate of copper or with a mixture of sulphate of copper and 
bicliromate of potash, any of tlie following Diamine Colours may 
be used: 

Diamine Past Blue, Diamine Fast Orange Diamine Past Yellow A. 

all brands EG, RR B, PP 

Diaminogeno extra Diamine Orange G, D . Diamine Yellow CP 

Diamine Brown S, R Oxy Diamine Yellow GG, Diamine Bordeaux S 

Diamine P’ast Brown ' TZ Diamine Brilliant 

G, R, GB Thioflavine S Bordeaux R 

Any of the Diamine Colours may be used for shading dyeings 
to bo aftertreated with bichromate of potasli or clironiium fluoride. 

As yellowing agents for dyeings to bo aftertreated. 

Diamine Fast Yellow B, FF and A 
are best suited. 

Tlie baths for the aftertreatment must remain perfectly 
clear and always show an acid reaction; it is thus always 
essential to add acetic acid, ])articiilarly for the purpose of 
neutralising any soda left in the dyed material. 

The <if'fei‘fre(thn(’ii1 tvith of copjier consists in 

passing the dyed goods for a (|iiarter to half an hour, at a 
toinperatnre of 176® F. (St)" C.), through a bath containing, 
according to the depth of shad(i ro(|uired, d" ii to 6 ",h sulphate 
of copper and 2 " o to 4®o acetic acid laickoned on th(! weight 
of the goods. 

Fiece-goods are aft(trtr(!uted either on the jigger or on the 
padding-mafdiine. 'I'he bath is (diarged with a quarter to half 
an ounce of sulphate of copper per gallon of watisr through 
which the goods an! passed twice at a temperature of 176" F. 
(80® C.). 

As some Diamine Colours are altercul in shade by tint after- 
treatment with copper salt, it is necessary, in order to 1 »b sure 
of the ultimate result, to determine on a small scale what these 
alterations are, and to rectify tlu: shade accordingly before the 
copper treatment. Dyed goods already treated with copper 
salt may. however, still be shaded; for this purpose tlasy are 
well washed and re-dyed with a suitable Diamine Colour with 
addition of Glauber’s salt. The presence of soda in the dye- 
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bath is not required in this case; on the contrary, it is disad¬ 
vantageous. It is of course unnecessary to treat a second time 
with sulphate of copper. 

Special attention may be drawn to the fact, as proved by 
numerous experiments, that the Diamine Blues suited for this 
process, which have been treated with sulphate of copper, 
retain their excellent fastness to light, even after washing and 
soaping. 

The dflertreatmenf with chromium jinoridf is eflected 
by boiling the dyed goods for a quarter to half an a hour with 
l"/o to 3 7» chromium lluoride and 2®/ii to 3“/'o acetic acid. 
Pieces are treated either on the jigger or on the padding 
machine, the bath containing one eiglitii to half an ounce oliromium 
lluoride ])er gallon of water. 

The afic.rtrealmeni wilh hichromuie of potash or soda 
consists in passing the dyed goods for 10 to 15 minutes through 
a boiling solution of 3"/ii to 4",o hiohrome and 2"/ii to 2 "/o 
acetic acid. In the case of Diamine Dark Blue B the duration 
of the chroming can be extended to half an hour. Pieces 
are chromed on tlie jigger or padding-machine. 

'I’he aftertrcaimeut icith hirhrome and saipladc of copjicr 
does not diflor from that wilh hichronie alone. K(|ual quantities 
are taken of these two salts. 

Ollier salts besides those of chrome and copper, e. g. salts ol' iron 
and alumina, evert a tixiiip; action in the case of some Piamine Ooloiirs, 
and f'caerally speaking, the tre "f’ncnf with these salts increase.s tho resi- 
stanoc of all dyeings to washing and particularly also to water, even if no 
chcinii al fixing or lake formation takes place. 

'I'he dyed cotton, after having been rinsed, is treated for It)—20 
minutes in a lukewarm bath, '•ontaining about 2 lbs acetate of alumina of 
4" Tw., or 4'/2—G oz sulphate of alumina, or again 8 oz alum, ])er 10 
gallons of water; it is then whizzed or squcozeil otl', and dried straight away. 

1 ' 3 'rolignite of iron may be used similarly. 


Cheomluni 

riuoFlda. 


Bichromate. 


Copper- 

Chrome. 


Other Salts. 



Diazotisingf and Developing'.*) 


New shades by 
diazottsing 
and 

* developing. 


Diamine 
Colours for 
dlazotislng 
etc. 


Diamine 
Colours non- 
dlazotisable. 


Some of tlio Diamine dyes possess Uio property of givinp; 
new and very fast sliades, whenever the goods after being dyed 
in ilu! ordinary way, arci subjetsted to a special treatment. This 
process which is carried out in 2 successive baths is called the 
diazotising and developing process. 'I’he new shades differ from 
the original-ones not only by their greater depth, but (ispeidally 
by their excellent fastiuiss to washing, light, acids etc. 


'I’he following l)iamin(! Colours are capable of being 
diazotis(!d and developed on tlu! fibre: 


Primuline 

Diamine Azo Scarlet A, H, 
411, Hit 

Diamine Azo Bordeaux H 
Diamine Brown M. S, V 
Cotton Brown A. N 
Diamine Ciitch 
Diaminogene Sky Blue N 
Diaminogeme Blu(f NA. N B, 
dUN, ()BN 

Diaminogeme Dark Blue 
Diarnini! .Azo Blue it, 2 K, <iB 
DiamiiKiral Bhui CVB, dltC 


Diamine Blue 2B, BB 
Oxy Diamine \'iolet BP 
Diamine Heliotrope B, G, O 

Diamine Black Bll, BUN, 
Bll It, BO, ItO, i;t)t) 

Diamine Blue Black E 
Diamine Azo Black B, It 

Diamine Bela Black B, BB 
BGll 

()\v Diaminogene ED, EP, EM, 
PEN, PPG, OB. OBB. O'l’, 
O'r extra 

Diaminogene B, Bit, BAV, 

CCE, extra. 


Some of these dyestutfs, like Diamine Cutch, Diaminogene 
Blue, and Primuline are invariably employed by the diazotising 
[irocess. Others are also iiseil in direct dyeing. 

Not only diazotisable dyes may be freely mixed to produce 
certain shades, Imt also such Diamine Colours which remain 
unaffected by the diazotising and developing process can be 


*) In connection witli these remarks u special shadecard “Diazotized 
and Coupled Dyeings on Indian Cotton Yarn" Volume B has been issued. 
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used for shading diazotisable dyes. Such non-diazotisable Diamine 
Colours retain, after having gone through this process along 
with diazotisable Diamine dyes, their original fastness and tlieir 
original shade. 'I'he Diamine dyes most suitable are 


'I’hioflavine S 

Diamine Fast Yellow, all brands 
Diamine Orange B, G 
Diamine Fast Orang(! EG, EK 
Diamine Fast Brown G, K, GB 
Diamine Fast Scarlet, all brands 
Diamine Fast Bed F 
Diamine Bordeaux S 
Diamine Violet N 
0.\y Diamine Violet B, G, It 


Diamine Fast Blue, all brands 
Diamine Blue ;1R 
Diamine New Blue K 
Diamineral Blue R, B, 3 B 
Diamine Steel Blue L 
Diamine Gnicn B, G 
Diamine Dark Green iN 
Diamineral Brown G 
Diamine Black II W 
Diamint! Fast Black F 


Process of Diazotising and Developing. 

(1) Dye with any of the colours capable of being diazo- 
tised, in the manner already known, and rinse in cwld 
w'ater (whizzing or wringing after rinsing is hardly 
necessary). 

Ill) Diazotise I'roin lU — If) minutes in cold water con¬ 
taining nitrite of oda and hydrochloric or sulphuric 
acid, then rinse in water containing a little hydro¬ 
chloric or sulphuric, acid. 

(3) Develop from 10 15 minutes in cold water con¬ 

taining one or the other of the developers mentioned 
hereafter. 

The diazotising and developing always takes place in a 
cold bath in wooden vessels. 

For too lbs. cotton take for the firs' bath 
3 „ nitrite of soda 

9 „ hydrochloric acid, 32“ 'I'w. 
or instead of hj'drochloric acid use 5 lbs. sulphuric ui id, lliS“ Tw. 
For pale shades '/'J to of these quantities are suflicient. 


General 

hemarks. 


Nitrite Bath. 
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Developers. 


First dissolve the nitrite in some cold water and add the 
solution to the bath, then add the sulphuric or hydrochloric acid. 

It is not necessary to whizz or wring off after diazotising. 
Allow the goods to drain, then rinse them slightly in water, 
acidulated with asmall quantity of hydrochloric or sulphuric acid 
and enter immediately into the developing bath. 

It is important not to let the goods lie at all in the inter¬ 
mediate stage alter the diazotising, but to proceed at once with 
the rinsing and developing. Special care must be taken, that 
the goods, whilst in the diazotising bath, be not exposed to 
direct sunlight. The diazotising and developing operations are 
always conducted in cold baths. 

The.shades of the colours obtained differ according to the 
developer chosen, as shown by the shades in (In' card. The 
chemicals which have been hitherto introduced as developers are: 

Beta-Naphtol 

Diamine (Phenylene Diamine) 

Itesorcine 

and others which may be pointed out on application 

The developers are best dissolved in pretty large quantities 
and kept ready for use in stoppered earthen jars something like 
sulphuric acid Jars. The solutions are ])repar(id as follows: 
Beta-Naphtol. Mix in a porfeclly clean wooden vessel, 20 lbs. 

Heta-Naphtol with 30 lbs. soda lye 7B® Tw. When 
well mix(sd pour over it 20 gallons fully boiling clean 
water and stir continually until a clear solution results. 
For developing 100 lbs. ol’ original grey yarn, which 
are dyed to a dark shade use 10 "/o ~ 1 gallon or 
10 lbs. of this Beta-Naphtol-solution. On the other 
hand for developing 100 lbs. original grey yarn, which 
are dyed to a medium or pretty light shade uses 
5 "/o n '/a gallon or o lbs. of this Beta-Naphtol- 
solution. For extremely light shades a still smaller 
quantity may be taken 

Diamine 93 "/n In Powder or Diamine C S. Put into a clean 
wooden vessel 9 lbs. Diamine 03"/" in powder or 
Diamine C S and 3 lbs soda ash. Pour over the 
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mixture while continually stirring 20 gallons ftiUy 
boiling water. It is advisable to boil the solution for 
about 5 — 10 minutes. For developing 100 lbs. of 
original grey yarn, which are dyed to a dark shade, 
use 15‘Vi' = I'A gallon or 16 lbs. of this Diamine- 
solution. On the other hand for developing 100 lbs. 
of original grey yarn, which are dyed to a medium or 
pretty light shade usts 7‘/3 ",'o " V'l gallon or 7'/a ll)s. 
of this Diamine-solution. For ((xtnsmely light shades 
a still smaller (|uantily may be taken. 

Resoreine. Mix II lbs. Resorcimi witlT 24 ll)s. soda lye 75" Tw. 

Four over this while (xjnlinnally stirring 20 gallons 
hot wat(‘r. Stir till tin! solution is clear. For deve¬ 
loping 100 lbs. of original grey yarn, which are dyed 
lo a dark shade use 12', i" d 1‘ i gallon or lbs. 
of this Resorcin-solution. On (he ■ ther hand for 
developing 100 Ills, of original grey yarn, dy- ' to a 
medium or pretty light shade, use (J‘/a ",o gallon 
or ti'/i lbs. of this Resorcdne-solution. 

NB. It is important that tlic developing luitli [iffpnred with Beta- 
Naphtol, Diamine or KosoiVine Jilwuys be disliiielly alkaline, and the 
proportions of soda in the developer solutions ha\e lonm calculated 
surticiently larg’o to make a 'vpeoial addition of soda to the develt ping 
hath unnecessary. 


Mixing of Developers for Shading Purposes. 

All the above mentioned developers can be freely mixed, 
for instance: 

Hetu-Naphtol and Resoreine 
Reta-Naphtol and Diamine 
Diamine and Resoreine. 

We fomelimes mention "Diazotise and develop with l.alf 
Resoreine and half Beta-Naphtol”, which for dark shades on 
100 lbs. of yarn means to charge tin' developing hath with 5'’,(i 
or ’/a gallon or 6 lbs. Betu-Naphtol-solution and 0'/*"/" or n gallon 
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or 6V* lbs. Resorcine-solution. If we say: “Diazotised and Deve¬ 
loped with three-fourths Beta-Naphtol and one-fourth Diamine” 
we mean that the developing bath must be charged for dark 
shades on‘100 lbs. of yarn with about 9''/o or gallon or 9 lbs. 
Beta-Naphtol-solution and 374 "/o or 7« gallon or 374 lbs. Diamine 
93"/« solution. 

Along with the various shades of this card we have given 
the exact quantities of developers used. 

The shades obtained by developing with Niich mixtureti 
stand between those obtained with the respective single deve¬ 
lopers. For instance Diamine Black BO developed witli Beta- 
Naphtol gives a blackblue shade - developed with Diamine a 
deep black perhaps slightly brownish shade - ; developed with 
Besorcine a greenish black. Now if developed with: 

Half Beta-Naphtol and half Diamine the shade obtained 
will be of a tine black with a blue cast. 

Half Beta-Naphtol and half Resoroine, the shade obtained 
will be of a fine black, yet slightly blueish. 

Half Diamine and half Besorcine the shade obtained 
will be a beautiful full black inclining to green. 


Practical Diazotising and Developing. 

We will now explain the practical execution of diazotising 
and devoloj)ing. Suppose SOO lbs. of yarn have to be dyed to 
a very fast black both as regards light and washing, we would 
dye the 800 lbs. consecutively in lots of 100 lbs. each with 
Diaminogene extra on one day and allow the slightly hydro- 
extracted yarn to lie over night on the yarn rests. On the 
following morning we would diazotise and develop tins dyed 
yarn again consecutively in 8 lots of 100 lbs. each. For this 
purpose four vats would be arranged in tlu; following order: 
Vat A to contain only cold fresh water and to serve for wetting 
the dyed yarn before diazotising by giving it a few turns. 
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Vat B to contain the diazotising bath. Tliis would be charged 
for the tirst lot of 100 lbs. of yam {diy weight) with 
cold water, then 3 “/o 3 lbs. nitrite of soda previously 

dissolved in cold water; and subsequently 6'’/ii ;= 6 lbs. 
sulphuric acid previously diluted with cold water are 
added. The vat is then lilled with cold water to about 
two thirds of its height and the contents stirred with 
a rack. 

Vat C to contain the intermediate washing bath, which for the tirst 
lot of yarn might be slightly acidulated with a few drops 
of hydrochloric or sulphuric acid. This however is not 
absolutely necessary. While vats A, li and 1) are ordinary 
vats ol the usual 10(t Ihs. size, vat C is just large enough to 
allow 1 slick lull of yarn to bo immersed and conveniently 
turned. It is best to make \at (1 3 feet long, 2 feel 
I) inches wide and 2 feet deep. Vat (’ must up. tilted 
with a continuous tlow id water. X pretty wie wulei 
pipe mti.st till the vat without cessation ami a somewhat 
narrower discharge-])ipe must be kept open Ibroitghout 
the operation. 

\’tit I) to contain the developing bath. This for the tirst lot 
of 100 lbs. of original grey yarn is to be cdiarged with 
<-old water then 15 " c V/i gallon 15 lbs. Diamine- 
solution are added and the \al lilled to two thirds of 
its height with cold water, stirring wadi 
Thus the four vats would be ready for the tirst lot. Ihiter 
now the first lot — already on the yarn slicks in vat A, 
give 3 (i turns; heap up on side and then enter .i few sticks- 
full at a time into vat li, where two workimsn receive and at 
ono(^ begin to turn them The whoht 100 lbs. cnteiusd, turn for 
30 minutes. Now station 2 men at \at C. Each stiokfull is 
lifted separately from vat B and allowed to drain for a few 
seconds. Then is it hatuiod to two men jioar vai G, who give 
each stickfull one (|uick yet thorough turn in vat C then lift 
it, allow the W'ater to run off for a few ; econds and at once 
hand it to two other workmen, who are stationed near vat D. 
These last two workmen at once begin to turn the yarn in \at D. 
When all the yarn is in vat D, continue to turn for 30 minule.s, 
then lift, and put on yarn rests. 
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For the second and each following lot of 100 lbs. of yarn 
add to 

Vat A cold water only. 

Vat B 1 “/o = 1 lb. nitrite ol' soda and 2 "/o - 2 lbs. sulphuric 
acid and cold water if necessary. 

Vat C a few drops of hydrochloric or sulphuric acid, tilling the 
vat with fresh water constantly. 

Vat D 12V'2",fl — I'A gall. — Ti'/j lbs. Diamine-solution and cold 
water as much as necessary. 

Work each lot as aforesaid. Tiie work is very easy and 
if practised a few times is done with great regularity and 
precision. 

'I'his working order remains the same w'ith ItesorciiU!. 

The order also remains the same for Beta-Naphtol. For 
the second and each following lot of 10(1 lbs. of yarn, how'ever 
only or ''A gall, or 7‘;a Ihs. Beta-Naphtol in solution need 

bo added. 

From above follows that when 

1) Diazolising in (ionsecutive lots only two thirds of the 
original (|uaiitities of nitrite of soda and sul]>huric acid 
used for the lirst lot, need be a added to the old bath 
for the second and each following lot. 

2) Developing in consecutive lots only throe fourths of the 
original quantity of Beta-Na|)htol, Diamine or Kesorcine, 
in solution used for the tirst lot. need be added to 
the old liath for the second and each following lot. 


Schaeffer Salt. 

Another developer, for the most part, however, only of 
importance for the development of Primuline, is the so-called 
Schaeffer salt (sodium salt of Beta-Naphtolsulphonic acid). The 
same yields a brighter red with Primuline than Beta-Naphtol. 



Dissolve 


6 lbs Schaeffer salt 

8 „ soda ash, in 

4 galls, boiling water. 

For developing use about the same quantity of Schaeffer 
salt as of Beta-Naplitol. 


Soda Passage. 

Ill addition to the usual method of prodiudiig Azo Colours 
on the Fibre by the aid of develo|)<-rs, there is another way of 
fixing the diazotised dyes, applicable in the case of certain 
Diamine Colours, in which the developing is replaiiod by a 
simple treatment in soda solution. The method is as follows: 
After diazotising in the usual manner, the goods, without ashing, 
are entered at once into a solution of soda, containing 2% to 
6 "/(I of soda-ash reckoned on the weight of the goods and bidng 
worked at a temperature of 106 to 120 1’. (40 “ to 50'' C.). 
After working the goods in this bath for half an hour, wash or 
soap as usual. 


Topping Developed Shades. 

Develojied shades have the same strong affinity for basic 
dyes as the direct dyed Diamine colours and very beautiful and 
fast shades can be produced by this method. 

The topping is simply done in a cold or lukewarm bath 
with the addition of ’/a to 1 ",0 alum and 1 to 2",.i> acetic acid. 
Oidy when topping with Naphtindone a hot bath 176—196“ F. 
180 to 90“ C.) must be used. 


Topping with 
Naphtindone. 
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General 

Remarks. 


Diamine 
Colours 
which can be 
coupled. 


Method of Coupling- Diamine Colours.*) 


Coupling. 


For completely fixinff the Diamine Colours on the fibre, we 
have also discovered a third method, which is apjilieahle to a 
ffteat many of the Diamine C.olours and gives results of groat 
technical value. It consists in coupling the dyed dyestuff with 
diazo compounds and we therefore call i( the “Coupling Process”. 
Its ap])lieation is extremely simple, the dyed goods being merely 
passt'd through a bath eontaining the diazo-compound in solution. 
A large number of diazo-comjiounds may ho used for this purpose; 
our experiments however have shown Diazotised Paranitraniline 
to he the rnos( siiilahlc and to .\ield the best results. Dyed 
goods thus treated yield shades of excellont fastness to washing. 

Tho preparation of this diazo-soliition is woll known in 
most (lyehouses from llie method tor dyeing Paranitraniline Red. 

rile etfecls which arc olilaiiied by this coupling process 
are illustrated by the shades in shadecard Volume 15. 

riic folhniing is the list of tlie Diamine Colours which we 
ha\e foiinil specially suitable for the coupling process. 


Diamine Nilrazol Rlack 15 ])at. 
Oxy Diamine Black .\, ,I \\ , 
•IE I pal. 

Diamine Black 150 
Diamini‘ .let I5lack OO, SS, 
Cr, IU5 pat 
Diamine Blue Black E 
Diamine Blue N C 
Diamineral Blue CV15, 15 Rfl 
Diamine Bengal Blue (i 
Diaininogene extra 
Diamine Nilrazol Gren (i pat. 


Diamine .Mitrazol Brown G, 15, 
T, BD, KD 

Diainiiio Brown S, V, M R 
Cotton Brown A, X 
Oxy Diamine Brown G. RN 
Ox.\ Diamine Orange R, (i 
Diamine Orange D 
Diamine Fast Yellow A 
Primuline 

Diamine Grey G pat. 

Diamine Bronze (i. 


*1 In Ciiiineclion with tliesi- ri'iimrks ii s|iet'ial sliadecnrd “Diazotisod 
and t'oupli'd Dyniiiffs on Indian Cotton Yarn" Volume B has been issued. 
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Instructions for dissolving Paranitraniline C 

Dissolve 

2 ll)s. I'aranitranilino C in” ■ 

\'li fjall- boiling condense water and 
‘/j „ nuiriaiic- acid 32" T\v. 


OlAzotising 

Papanltra- 

nlltne. 


After a little stirring complete solution Las takon place. 
'I'lien add 

20—30 lbs. ice which preoipiliiles the muriate in th<' 
shape of a yellow paste. W'hon (|iiite cold add 
DA II). nitrite of soda dissolved in 
Ai gall, cold water with brisk stirring. 

in 15 — 20 minutes a (■l(>ar solution results which is tlum 
brought to 20 gallons with cold water. This is calhni the diazotised 
Paranitraniline. This diazo-solution will keep I'er a ronsiderable 
time in wooden or earthen vessels, iirovided these are not exe' sed 
to heat or sunlight. 


Charging of the coupling bath. 

(diargo the cold coupling bath The cotipiing 

])er 100 lbs. of cotton. 

For the dyeing done with 1‘ ) -2'’/o dyestulf with: 

3' j galls, diazotised Paranitraniline D 
’/■) lb. dissolved soda-ash 

V» „ acetate of soda. 

For tlm dyeings done with 3 " e dyestulf and moie: 

5'/') galls, diazotised Paranitraniline C 
“/'i lb. dissolved soda-ash 

<i oz. acetate of soda. 

'I'he coupling process is of the greatest importance not 
only for the jiroduction of Blacks (Diamine Nitrazol Itlack It 
and Oxy-Diarnino Itlack A, J W, JEl), l)ul also for other deep 
shades, principally Browns and Olives, which must be especially 
last to washing or to acid cross-dyeing. 
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The coupling of the different kinds of goods is done as 
follows: 

Coupling Yarn. Cotton Yarn is dyed as usual in wooden vessels. 

After dyeing the cotton is well rinsed and entered into 
the diazo-solulion, worked for tlO—40 minutes, then lifted 
and soaped. 


Coupling Loose cotton is best coupled without the addition 

° of soda and acetate of soda the quantity of Piirani- 

traniline solution, however, to be increased by one fourth. 


Couplincr in 
OyeinK 
Machines. 


Raw cotton, cops, also cheeses, can be dyed and 
coupled in one apjmralus, the whole process being very 
simple and applicalile without difliculty. The diazo- 
s(dn(ion is usisd as dcscribeil for loos(' cotton and after 
coupling the goods can be rinsed and soaped hot. 


All those Diamine Colours which can be coupled 
are suitable for machine-dyeing: Diamine Itrowii V 
only owing to its being somewhat less soluble, must be 
d.\ed more cautiously b.\ using rather more soda than 
usual ami adding the dyestulf in solution and in several 
portions to the dye-bath. 


Coupling Pieces are dyed on the .jigger or in the ojien vat 

and are coupled on the .jigger or padding machine. 

The r('(|uired (|uantities of diazo solution and acetate of 
soda are separately added to the eoutiling bath, and the 
goods are given (wo ends. 


If large lots have to be coupled it is advisable to 
have the diazo solution and acetate of soda in separate 
vessels by the side of the jigger or |)adding machine 
and aild them gradually, in the necessary proportions, 
while the goods are running. 


Two ends are suflicient in all oases, no matter 
whether the goods are developed on the Jigger or 
padding machine. Very thick goods are best left on 
the rollers or in a heap for about ^ a hour after coupling. 
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Topping with Basie Colours. 


TIib dyeings obtained with Diamine Colours, either direct 
or by means of the developing or coupling process, have thi^ 
property ol' attracting and lixing Basic Colours, hence they can be 
brightened or shaded by re-dyeing with suitable Basic Dyestuffs. 

This topping simply consists in giving a slight rinsing to 
the goods after dyeing with Diamine (Colour.*, and entering them 
into fresh licpior which contains the Basic Dyestuff in solution. 

This dyeing is conducted at the ordinarj temperiiure, 
with the addition of 1 ",o to 3"i' alum, 9",ac(!tic c id 
for light toppings. In tlm case of Colours which exhaust (piickly. 
their solution must be added to the batli in two or three poriions. 
'I'he hath towards the end of the operation may he heated to 
120" V. (.ht)" C.) 

This method of topping with Basic Dxestutf is often re¬ 
sorted to in the case of direct dyeings, as well as with those 
which liavc heon <leveloj)ed, viz., for shading and brightening 
the shades of yarn or pieces In the case of piece-goods the 
method has the further advantage of covering such impurities 
as motes, dead-cottoti, etc., wliich fre(|uently oc<mr in I'ommon 
goods. 

The lopping should always be <lone in a very long hath, 
i. e. in a large amount of water. A vat, in which 100 lbs. of 
yarn ar(^ dyed is just large enough for topping 60 lbs. of yarn. 

The topping of cou])ling colours may be effected by simply 
adding the basic colour, e. g. New Methylene Blue N (o the 
coupling hath before entering the goods. 



Topping Diamine Colours with Aniline Black. 


A idally satisl'aciory pure Aniline Hlaek ((Oxidation blacki 
is rather dit'licull to produce, esp<»cially on yarn and loose cotton, 
and since, as a ride, il weakens llie libre not inconsiderably, it 
has been found advisable in many eases to dye it on a bottom 
or ground-colour. 

In this case, since the libre is already dyed a compara¬ 
tively dark shade, the strength of the Aniline Ulnck mordant 
can be considerably reduced, which not only facilitates the work, 
but also lessons the danger of the libre Iteing tendered. Another 
point in favour of bottomed or grounded blacks is, that they 
do not turn green as ipiickly as an ordinary Oxidation black. 

Colours best suited for grounding are Uiamineral black b, 
and Diiunine -let black SS and Oxydiainine black A and .lAV 
and b and b (i. 

In this combination tv\o methods of working can be adopted; 
one is, to give, a weak ground with Itiamine black and top with 
a strong Aniline solution; lh(‘ other is, to dye a comparatively 
full black with Diamine .let black SS and top with a weak 
Aniline solution. 

We refrain from giving any further particulars here, since 
this method has lost its importance siruai the introduction of 
our Immedial blacks, which surpass Aniline black in every 
respect We give every information regarding Aniline black on 
top of Diamine Dolours on special application. 



Chapter IV. 


Application of The Diamine 
Colours in Dyeing Loose Cotton. 
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Tlie DianiiiK! Colours aro oxtensivoly usod ir loose cotton 
(lyoiii*;, and their application lor this puriiose is ever increasing, 
because of tlie considerable advantages they offer. 

These advantages are 

(1) Simplicity of the dyeing process, one hour’s boiling being 
sufficient for the production of most shades. 

(2) Complete preservation of the softness and spinning pro¬ 
perties of the cotton, inasmuch as the dyed cotton may be 
spun in the same high counts as when undved, ami this 
too with scarcely any waste. 

(3) Facilitating the carding process, and consequently less 
wear and tear of the cards. 

(4) Absence of colour dust, which is well known to be very 
objectionable in dyeings fixed with Tannin and Tartar 
Emetic, or obtained with Cutch and dyewood extracts. 

Other points in favour of tlic use ol the Diainim^ Colours 
are the following: they give shades comparatively fast to washing; 
in pale shades they either do not bleed at all or only very little: 
with the exception of a few ijmls and Bordeaux they are not 
sensitive to acids; and finally, th(‘ inajorify of Ihem may be 
diazotised and developed on the fibre. 

With respect to the light shades dyed with Diamine Colours 
experience has showm that most of th(!m fulfil nearly every 
requirement as regards fastness to milling. As for the deep 
shades, those <lyed according to th(» tlirerl method are also 
sufficiently fast for most purposes, (especially^ when fastness to 
bleeding during milling or washing is not neces.sary. If however, 
deep shades specially fast to milling are required, the proces( 
of coupling or that of diazotising and developing, or that of 
fixing the dyed colours with metallic salts, ought, if pos.sible, to 
be adopted. 
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In dyeing Diamine Colours on loose cotton, the following 
methods are available: 

(a) Production of direct dyeings. 

(b) Production of diazotised and developed dyeings. 

(c) Production of coupled dyeings. 

(d) Production of dyeings fixed with metallic salts. 

(e) Topping of Cuteh dyeings with Diamine Colours. 

(f) Simultaneous dyeing with Logwood and Oxy Diamine Black, 
Para Diamine Black, or Diamine Jet Black. 

(g) Application of Diamineral Black, Diamine Jet Black S S, Oxy 
Diamine Black, or Para Diamine Black as a ground colour 
for Aniline Black (iia^r 551- 

(h) Topping of direct dyeings with Basie Dyestuffs (page 80|. 

Loose cotton is generally dyed in copper vessels, and some¬ 
times in wooden vessels, but uion' recently dyeing machines 
very generally have been adopted. 

In charging the dye-bath it is advisable to add the ingre- 
(li(!nls in a certain order, prcil'erably as follows: 


When soda is used. When no soda is used. 


When phosphate of soda 
and soap are used. 


Add lirsi, Soda; 
then Colour; 
and lastly, (Jlanber’s or 
Coiniiion salt. 


FirM, Colour; 
tin'll Cflaubers or 
Common salt. 

N.B. - It‘lh(5 water con¬ 
tains lime a small 
addition of soda (V^^^/O 
of the weight of the 
coitem) IS necessary, 
before Uie eolour is 
added. 


First, Phosphate of 
Soda: 

then Soap: 

and lastly tlu' Colour. 


Heat the dye-bath to the boil, enter the dry cotton previ¬ 
ously opened out, wmrk the cotton as usual and continue boiling 
until the required shade is obtained. 

In dyeing tight shades the dye-baths arc generally exhausted, 
hut with dark shades this is rarely the case and the liquors 
should bo kept for further use. 



66 


After dyeing, the cotton is rinsed, hydro-extracted and 
dried. For light shades it suffices to simply rinse the cotton 
while still iti the hydro-extractor. 

Regarding lh(‘ various aftertreatments we refer to the 
preceding chapter. 




Chapter V. 

Cotton Hank Dyeing with 
The Diamine Colours. 




Tim iiiiplicalidii of Iho Diarnino dolours for coUoii hank 
(lyoino lias alniady hcoomc so odnoral liial i( is scarcoly n('cossai\\ 
(o enlarge upon (he a(ivaM(ug('s which they offer for this hraneh 
of the <iyeing trade. 

'I’he following tVa(ur(!s (ioininend (heir use; T1 simpl.citj 
of the dyeing process; the ease with which they work toge. 'cr, 
(hus rendering if possible to ohiain alniosi all shades in a single 
hath hy intonnixiiig; further, th(! property of not impairing 
th(; strength and softness of the cotton, and of producing 
dyeiiigs which are fast to rubbing, calendering, perspiration, 
and for the most part also to acids and washing. 

The method of dyeing cotton yarn with the Itiamine Colours 
is generally known, hut for the sake of completenciss a d(‘scri])tion 
of the (hdails ot the practical working is given here. 

A. Dyeing at full boil for one hour. 

Suppose 10(1 Ihs. of grey cotton yarn are to he dyed with 
4 " u Diamine Brown M in ihe starting hath. 

A 8'x2' j'x2' vat, litted with a steam arraugenieiit us 
shown in Fig. 4 is tilled to one third of its height with water, (he 
direct steam-conduit opened, and the water brought to boil While 
this is being done three clean hiiekels are made ready. In one 
1 lb. soda-ash is put, in another 4 Ihs. Diamine Brown M and 
in the third 20 Ihs eooking sail. All three are taken to an "S” 
solution water bucket (that is one containing boiling w'ater 
corrected with soda-ash) and boiling water poured over the 
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contents while they are being stirred. The buckets containing 
the soda- and colour-solutions are taken to a loose steam-pipe 
and the contents boiled while stirring them until completely 
dissolved. 

Add the soda-solution first to the boiling water, then the 
colour-solution and .stir well. Then fill up with cold w'ater, 
until the quantity of dye-liquor is in pro])er proportion to the 
quantity of yarn, viz about 200 gallons for 100 lbs. of yarn. 
Shut the direct steam-pipe and continue the boiling with 
indirect steam. 

The ])reviously boihxl yarn, which has been ])ut on dye- 
sticks, is then entered, each sticdifull given a turn by means 
of the broaching stick and shelved on one side of the vat, the 
dye-sticks being at the same time turned erect, and not allowed 
to lie flat, as otherwis(! tlnu'e would not l)e space enough for 
all sticks. When all the stickfulls are turned once or twice, 
the yarn is lifted the salt solution given into the bath and 
the latter stirred well with a rack. Now enter the yarn again 
and continue to turn the yarn without interruption one stick 
after the other. This turning at full boiling of the dye-bath is 
kept up for at least one full hour, d’hen the steam is shut ofl' 
and the yarn is lifted, allowed to drain, w'ushed after being 
cooled down and dried. This is called in short “Working at 
full boil for one hour”. 


B. Dyeing at full boil for one hour and working afterwards 
in the cooling bath. 

Supposing it hud been found that a certain shade could be 
obtained in the starting bath by " soda-ash, 2V'iV Biamine 
Fast Yellow B and 30"/« cooking salt, dyeing at full boll for 
one hour and one hour in the cooling bath, the yarn would be 
dyed with these ingredients just as mentioned for the 4";ii Diamine 
Brown M shade. After working at full boil for one hour, the 
steam is closed and the yarn (loniinued to be turned for one 
hour in the dye-))ath, which thus gradually cools down. The yarn 
is then lifted, allowed to drain, W’ashed in due time and dried. 
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Whereas in the two preceding processes tlie bath is not 
entirely exhausted and a considerable part of tlio colouring 
matter remains in the liquor, the best possible use of dyestuff 
is made in the two following methods. 


C. Dyeing in consecutive lots at one hour’s ftill boll each. 

Supposing a lot of 800 lbs. of yarn is to be dye<l in the 
same shade as example A, the best method will be as follows: 

The lirst lot of 100 lbs. of yarn is dyed with 4‘Vo or 4 lbs. 
Diamine Brown M as mentioned in A. As soon as ihe dyeing 
is finished, the steam is shut, the yarn lifted and lb(i lirpior 
allowed to drain back into the vat 

For each following lot of lOO lbs of yarn is added to this 
old litpior: 

'/a to 1 oz. soda-ash 

3 lbs Diamine Brown AI 
f) to 10 „ (llauber’s sail 

and as much wat(!r as necessary. The way of working is imci 
again exactly the same as for the lirst lot. 


D. Dyeing in consecutive lots 
and aftertreating in consecutive lots. 


A lot of 800 lbs. of yarn to lie dyed to a sba<le obtained 
in the starling bath will) I",o soda-asli, 4"/o Diamineral Black B, 
2", II Diamineral Blue It, 1 "/o Diamine Fast A'ellow B and 30",ii 
cooking salt at full boil for one hour. 

Work the lirst lot of 100 lbs. for one full hour, lilt, allow 


to drain for a few minutes into the vat, and put oii ytirn rests. 
'Phen shut the steam and add for each following lot of 100 lbs. 


of yarn: 

4 oz. previously 
3 lbs. 

1 ‘-) „ 

■'h .. 

ill 


(liss()lv<^(l soda-asli 

Diamuiorul Black B 
„ „ Blue R 

Diamitie Fast Yellow B 
cooking sail and 


water as much as necessary. 


Observe 

tlift 

rtiduolioii 
o(‘ these 
(|uan lilies 
against 
those of the 
first liath! 


Open steam, bring (o boil and work each lot at a full boil 
for one hour just like the first, allow to drain and put on to 
yarn rests or tlirow in heaps. 
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Next morning the «Jyed yarn is well washed and then 
al'tertreated, lot by lot in a consecutive way again. Fill a 8' by 
273' by 2' dye vat to half its height with water, open the 
direct steam conduit, allow to boil up, add lor the first lot 
of yarn: 

2 lbs. good acetic acid, stir well, then add 
2‘/2 „ previously dissolved sulphate of copper and 
2'/i „ previously dissolved bichromate of potash or of soda, 
stir and fill the vat with water as much as required, bring this 
to a full boil. Shut the direct steam conduit and open the 
indirect one. 'I’lion enter the yarn previously pu( on dyesticks 
and turn it at full boil for It.) - lb minutes, lift, allow to drain 
in the vat for a lew minutes and put on yarn rests. 

For each following lot, a<ld to the old afterlreatment bath: 

V2 lbs. eood acetic acid 

l*/'j previously dissolved sulphate of copjier 
l'/2 ,. „ bicdiromate of potash or 

soda, and water as much as necessary 

Then open the steam and bring to boil and treat each lot 
as the first one at half an hour’s full boil. .\s soon as the 
aftertreatment is finished, the yarn musi be, thoroughly washed 
in order to remove every surplus of blueslone and bichromate. 

E. Dyeing pale shades. 

To produce e. g. a pale pink on 100 lbs. ol yarn with 
Diamine Hose HI), the method is as follows: 

The yarn is bleached as explained in Chapter 11. Then 
make 2 lots of BO Ihs. each, 100 lbs. being rather too much for 
dyeing such a delicate shade in one lot. 

Each lot id' 50 lbs. is dyed in a clean S'x2'/2'X2' vat as 
follows: 

Charge the vat for btl lbs. of yarn, for not more than otie 
sixth of its height with water, bring to the boil, add 1 lb. 
previously dissolved soda-ash and stir w-ell, then shut the steam. 
.Vdd 1 11). previously dissolved soaj) and stir well, then add 
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1 oz. or say 2'/a (olas previously dissolved Diamine Rose BD 
and Vjt lbs. previously dissolved salt and stir well. Fill the 
vat willi cold water. Enter the yarn and work it for half an 
hour without steam, then open the indirect steam and bring the 
bath slowly to the hoil, continue boiling for '/* hour, close the 
steam and turn in the cooling bath as long as re(|uired. 

The whole operation will take about 1 hour. Then lift, 
allow to drain and wash well aft('r a few hours in fresh water. 

F. Dyeing a pale shade and treating it afterwards 
with metal salts. 

A shade armed at witli ' 4 " i' Diamine tlraJige B, '/Oi'’," 
Diamine Fast Yellow B treated with l' 2 "u --uliihate of copper 
has to be d\ed on 50 lbs. of grey yarn 1 ‘roceed as follows: 

(diarge a clean 8 'x 2 '/ 2 'x 2 ' vat to not moie than one 
sixth of its height with water, bring to the boil, add f, lb. 
previously dissohed soda, stir well and shut the steam, 'riu'o 
add 2 ounces or 5 tolas jireviously dissolved Diamine t flange B 
and ',.2 ounce or 1' 4 tolas juevioiisly dissidved Diamine Fast 
Yellow B and stir w'cll, then add !i '/2 lbs. previously dissolved 
salt, stir and till the vat with cidd water. Enter the previou.sly 
boiled yarn, turn for '/> hour, open the indireci steam conduit 
and bring to boil, boil '/2 hour, shut the steam, turn '/'-i Iniur in 
the cooling bath w orking the \ arn all the while, lift, allow to 
drain and put on yarn rests and wash after a while. 

In a \al of e(|ual dimensions ])ut water to half its height, 
bring to the boil, add 1 lb. acetic acid and stir very well, then 
add ■' I lb. previously dissohed sul|diatc of copper and stir, till 
the vat with water and bring to about 175“ F. (SO" C.), then 
dose the direct steam conduit and open the indirect one. Enter 
the washed yarn and w'ork hot for '/i ' hour, lift, let the 

yarn cool down and wash. 

If say 400 lbs. of grey yarn w'ould have to be dyed to 
the shade just mentioned, it would be advisable to dye each lot 
separately, that is to say in a fresh dye-bath. Very light 
compound shades ought not to be dyed in consecutive lots, 
otherw ise the third, or fourth lot would as likely as not show a 
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shade slightly differont from th(! originnl one. A saving could 
howev(T 1)0 made by aftertreating- the 400 lbs. m eight con¬ 
secutive lots: 

The lirst lot would be treated as above said, for the 
following lots: 

lb. acetic acid 

and ’/s >, previously dissolved sulphate of cop|)er 
would have to be added each lime to lln; old afterireatmeiit bath. 

Each lot ol i)0 lbs. would of eours(! bav(! to be workt'd in 
the sul])bate ol eop|>er bath for ','j hour. Just like the first one. 

G. Dyeing a pale shade in consecutive lots 
and treating it afterwards with metal salts in consecutive lots. 

shade arrived at in the siarliug bath with l'',o Diamine 
Fust Ited F trealeil with ]' i" o fluoride of chrome has fo be dyed 
on 500 lbs. of grey yarn in lots of 50 lbs. Proceed as follows: 

(iharg(t a ( loan H'x2' u'x 2' vaf to utmost oiui sixth 
ol its beigbl with water, bring to boil, add '/i Ih. previously 
dissolved soda, stir well and close steam. TIkmi add '/j lb. ](i((- 
viously dissolved Itiainine Fast Ked F and ?,tir well, tlp-n add 
I) lbs. previously dissolved salt, stir and till the vat with cold 
water. Enter oO lbs. of the previously boiled yarti, turn for '/vhour, 
opim Ihoindtrecf steam conduit and bring to boil, boil 1 hour, close 
steam, turn ',2 hour in the cooling bath workitig the yarn all the 
while ol course, lift, allow to dram and put on yarn rests. 

Add for tb(' second atid (“ach following lot to the old dye-bath : 
‘/s lb. previously dissolved soda-asb 

'/s •• .• .. Diainine Fast Ited F, this because 

Diamine Fast Ited F e.xhaust in such 
pale shades eompb'Pdy 
- „ .. .. salt and 

cold water as much as necessary. 

Enter the yarn, turn for '/i hour, reopen steam bring to boil, 
boil one hour, turn half an hour iti the cooling bath, lift, allow 
to drain and put oti rests and wash tin* whole lot after a while. 



76 


In a vat of nqual dimension put water to lialf its height, 
bring to boil, add one lb. acetic acid and stir well, then add 
■’ 1 lb. previously dissolved tluoride of chrome and stir, fill 
the vat with water and bring to full boil, then close direct steam 
conduit and open the indirect one. 

Kilter the washed yarn and work boiling for ' 'i hour, 
lift, let the yarn cool down and wash. 

For the following lots: 

-1 oz. acetic acid and 

10 „ previously dissolved lluoride of chronic 
have to be added each time to the old al'lerlreatment bulb. 

Each lot of 50 Ills, has of course lo be worked in the 
tluoride of chrome bath for '/i -hour, just like the tirsi one. 


H. Dyeing very light compound shades on grey yarn. 

For very light shades and especially for very light eoiuuouud 
shades it is best to begin dyeing in a cold bath and to beat it 
gradually. 

If, for instance, a shade obtainable with 0.576 " ii Itiauiiiie 
Dark lllue 11, 0.075 ",u Diamine Orange I) and 0025"/" Diamine 
Fast Yellow It is to be dyed on .50 lbs. id’ yarn, the following 
procedure is resorted to. 

. A S's 2'/2''2' dye vat is lilled lo half its height wulh cold 
water, then 1 lb. previously dissolved soda-ash is added and 
the whole stirred. Then 7Va tolas previously dissolved Diamine 
Dark lllue 11, l*/a tolas previously dissolved Diamiue Orange D 
and ',j tola previously dissolved Diamiue Fast Yellow B are 
added and the whole stirred, lastly 2'/a lbs. previously dissolved 
salt are added and the vat filled as much as necessary with 
cold water. 'I'hc wet yarn is entered and turned for '/» hour, 
when the indirect steam (umduit is opened and the bath brought 
slow'ly to the boil, whilst turning the yarn constantly. Then 
steam is shut again and the goods worked in the graduall.v 
cooling bath for another V-i hour, lifted and w hen perfectly cold, 
washed verj well. 
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1. Washing and drying dyed yarn. 

Dyed yarn is washed in cold water, 

it is sometimes advisable to soap dyed yarn. This is done 
by turning the dyed yarn for 20 minutes or so in a warm bath 
containing 1"/» to 3"/» soaj), then drying it. 

For blacks an “oiling’’ process is sometimes applied, which 
increases the lustre of the black a great deal. Prepare a boiling 
solution of 4 lbs. soap in 10 gallons water, stir 2 pints olive oil 
into it and pour this mixture into about 200 gallons of hike 
warm water. Work the dyed and washed yarn in this bath 
for 20 minutes, wring and dr_\. 

Itegarding the various aftertreatments of dyed ;\arn we 
refer to pages 45—60. 



Chapter VI. 


Application of The Diamine 
Colours in Piece Dyeing. 
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The many advantages possessed by the Diamine colours, 
as mentioned in the beginning ot Cliapters IV and V, constitute 
one of the principal reasons for their increasing application in 
piece dyeing. 

The Diamine colours are employed not only for the ordi¬ 
nary kinds of light cotton cloth, but very extensively for the 
more valuable goods such as velveteens, cloakings, coatings, 
moleskins, beaverteens etc. 

Piece goods are dyed liy any id’ the following methods: 

(a) in the ordinary open Dye bath. 

(I)) on the Jigger, 

(< l on the Padding Machine. 

(a) Dyeing in the open Dye bath. 

This method of dyeing, in addition to being the oI''est, 
still finds great favour for light goods. 'When dyed in theoj.ii' 
vessel the shades always appear brighter than when dyed on 
the Jigger, but since the baths do not exhaust so well —and this 
is a point of some importance in the case of heavy shades it 
is well to dye these on the Jigger, using the o|)en vessel for 
dyeing the lighter shades. 

According to the nature of the dyesinifs employed use the 
following additions: 


If dyed wilh Soda 


It dyed without Soda 


It dyed with Soap and 
Phospliate of Soda 


For it^hados j 

2 0/(1 soda and j 

I()o/o common or ! 

(xlauber’s salt, [ 

Cor (lark shades j 

2 o/o soda and j 

200/0 Glauber’s or 
common .salt, 
the additions to be made 
in the following order: 
1st soda, 

2nd colour, 

3rd common or 

Glaulior’s salt ! 


For dark shades 

2it - 3tt" 0 common or 
Glauber's sail. 
When usin^r calcareous 
water add to I he dye- , 

bath j 

1st soda, ! 

2nd colour. '< 

3rd common salt. ' 

The soda is reckoned on 
th('weight ofth(‘goo<l.s. 
Li^ht shades are seldom 
dyed without soda or 
soa|). 


With 

10 <*0 |)hosj)hate of soda 
and 

2 " It soa|i. 

Jn usjii^ calcareous 
\vat.(‘r add 
1st soda, 

2nd phosjdiate of 
soda and soap. 
3rd coioui. 

'riiis method is hesf 
suited for producing’ 
j very pale shades. 
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If working in very dilute baths, /. when the quantity of 

the liquor is more than twenty times the weight of the goods 

to be dyed, it is advisable not to calculate the quantity of salt 
on the weight of the goods to be dyed, but approximately 
on the volume of water eontaiiied in the bath. This is especially 
of importance when dyeing dark shades, in which case, supposing 
2 "/II soda and 20"« Glauber’s salt on the weight of the goods 

are prescribed. Vs oz. soda and 2 oz. Gla\iber’s salt per gallon 

of water would have to be used. 

In dyeing light shades or in the c/ase of goods which are 
difficult to dye fliroiinh. it is advisable to work with plenty of 
water. 'I’lie dyeing is started at lOb" F. (41)" C.), the tempe¬ 
rature being slowly raised to I4f)—UiO" F. ((it) - 70" C.). 

For dark shades dye m as little water as possible and 
use, if at all available, vessels healed by indirect steam. Enter 
at 140—1(10" F. (tit) 70" G.), raise to the boil and allow thi' 
goods to run unid the desired depth of shade is obtained. 

For dyeing in consecutive lots, diazotising and developing 
and topping with basic colours we refer to the corresponding 
chapters. 


(b) Dyeing on the Jigger. 


The .jigger is the piece dyodng machine most generally used. 

For pale shades and for closely woven materials, which 
do not dye easily level, charge the jigger with 

V»— V‘ oz. soda and 
‘/»—Vr oz. soa|) or Turkey-red oil 


[ per gallon of water 
oil I 


and add one half of the dissolved cidour. Give the goods one' 
end, light goods at 140" F. (60" C |, heavy goods at the boil; 
add the remainder of the cidour solution and give a few more 
ends. Then add per gallon of water. 


'/i-l oz. Glauber’s salt. 

and linish dyeing in two or more ends according to requirement. 


If specially heavy goods are to be |dyed in pale shades, 
(j—8 ends should be given, with an addition of soda, soap and 
colour, adding the Glauber's salt at a later stagm 



81 


For dyeing dark shades on thin goods, charge the jigger 
with V* oz. soda per gallon water and the necessary ([uantity 
of colour solution, give two ends at the boil, add i oz. 

Glauber’s salt in s(sveral portions and continue boiling until the 
shade is attained. 

For goods which are difficult to dye through, it is best 
to add 

‘/i—Vi oz. Turkey-red oil ])er gallon water 
along with the soda and to add the (ilauhtir's salt gradually, in 
small portions iit'tor thtt fourth end. 

Whenevt'r the addition of s<ida ts not adinissihle, it can 
h(( replactsd with an e(|ual weight of Turk('v-ri!d oil. 

It is of course impossihle to say what uuinher of ends 
should be given in tiny particular east", bill lor most good> aiul 
shades it)—12 ("nils art" siiflituttul, wliieh lor ti iot of tVtmi 
,hut) —600 yards length woulil rt"tiuire iibtuil I' j htmr’s t|ymg; 
frequently, httwever. .’> — 8 t'litls will he lounti suflitit"nt. 

When dyt"ing light t>r metlium shadtis on the jigger tivtm 
if the hath is uttl exhausletl entirt'ly, so little eolour is left in 
the liquor that it w'ould ntit be prolilahle to preservtt it. 

For tlark shatles however tht" tiltl hath is usually rt'lainetl, 
in which case (he salt is rt"])li"iiisheil by athling one third of 
the original quantity. 

rtome exam|>les taken from pracliei", showing the iiroporlion 
of material useil w hi"n tlyeing on tlii" jigger, w'ill serv" to i"\plain 
the above. 

Bluish Grey. 1<) piece.., lauing, tit) ytls. i"ach |1;)(I ll)s.| 
o/.s Diamine Dark Blue B. 

1*, 1 „ l.)iatnine t'ali"ehini" B, 

‘/a ., Diamine Fast Yellow B, 

I'"j lbs. soda, 

6 „ Glauber’s salt. 

Give two i"nils with eolour anti soila only, at about 175" 1'. 
(80" C.), then four ends at the boil, gradually adding tiu" 
Glauber’s salt. 
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Pale Brownish Drab. 10 pieces Satleen, 60 yds. each. 

1 lb. Diamine Orange G, 

6 ozs. Diamine Catechine B, 

'/» Diamine Dark Blue B, 

1 lb. soda, 

6 lbs. Glauber’s salt. 

Give Iwo ends with colour and soda only at about 175“ F. 
(80" (J.), then eight ends at the boil, gradually adding the 
Glauber’s salt. 

Buff. It) pieces Satteou, 60 yds eaidi. 

6 ozs. Diamine Orange G, 

' 2 „ Diamine Catechine. B, 

1 lb. soda, 

6 lbs. Glauber’s salt. 

Dye same as the Bale Brownish Drab. 

Pale Linen Drab. 8 pieces Moleskin. 

2 ozs. Diamine Catechine B, 

„ Diamine Fast Yellow B, 

'/a „ Diaminogenc extra, 

12 „ soda, 

12 „ soa|), 

1 lb. Glauber’s sail. 

Give eight ends al the boil with soda, soap and cidour only, then 
Iwo ends with the further addition of Glauber’s salt. 

Dark Navy. 6 pieces Cloaking, ;!0() yds. weighing 200 lbs 
H lbs. Diainineral Bhic! H, 

1 „ Diamine Violet N, 

2 „ soda, 

15 ,. Glauber’s salt 

Give at lirst two mids at the boil with soda and colour only, 
then 10 ends, adding the Glauber’s salt gradually in. small 
portions. 

The dlazotising and developing is done on the jigger, 
and for this purpose either one or two jiggers may be used. 
The pieces must be washed in cold water afOir dyeing, then 
diazotised, washed and developi'd. 
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Charge the jigger with cold water, and add for each 
10 lbs. weight of goods:' 

5 oz. nitrite and 1 lb,, hydrochloric acid. 

Give two ends, tlien let the li([uor run off and prepare a fresh 
bath containing 1 gall, hydrochloric acid per 100 galls, water 
and give two ends; then take out, and tinally develoj) in a fresh 
bath prepared with lhi( requisite developer in solution, selected 
of course according to the shade re(iuired. Scte pages 48—52 
for tile quantities to be employcid. 

For light goods give two ends in the developing bath, for 
heavy goods four ends, tlnui wash thoroughly. 

As a rule, the total (juantily of nitrile and hydrochloric 
acid can be added siniultnneously (o llu! jiggtu', hut when large 
rolls of goods are to be diazotised, it is better to add it gradually 
in several portions. Tht! same remark also iq)])lios to the 
addition of the developing liquor. 

The shade is in no way intluenoed by the concentra .on 
of the developing bath. So long as the ruhis here given aie 
observed, the result will always be the same, sint'e the, shade 
ultimattdy obtained depends entirely upon that previously jiro- 
duced in the dye bath. 

It is necessary tluirtifore to always |ireserv(‘ patterns both 
in the undin’cloped and d(‘\eloped conditions, the former being 
the one to consult during tiu' operation of inateliing. 

For continuous diazotising and developing, the arrangement 
shown below (sketch 33) is re,omniended. 



Fis. 33. Z Diazotising Vat. R- Rinsing water acidulated 
with liydrochloric or sulphuric acid. D —Developing Vat. 


u- 
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For continuous feeding of the diazotising and developing 
bath small tanks or tubs are arranged above the vats as follows: 

A tub No. 1 with nitrite solution; 

A „ „ 2 with dilute liydrochloric or sulphuric acid 

A „ „ 1} with the developing liquor, above D. 

To develop a black on pieces of about 2(K) lbs. dry weight, 
prfspare th(! following solutions: 

In tul) No. 1: ti lbs. nitrite in 20 gall, water, 

„ „ „ 2: 20 „ muriatic acid in 20 galls, water, 

„ „ „ 2: 3 galls. Diatnine-solution in 20 galls, water. 

After dyeing, the pieces are washed in an ordinary dye- 
vessel or in a jigger with cohl water and are then passed con¬ 
tinuously through the three vats. Z, R, and 1>. At the beginning, 
’/Id of each of the re(|nisit<i solutions is added to the s(!veral 
vats half filled with cold water, and the remainder is gradually 
added during the passage of the pieces. 

After developing, wash and if necessary, soa|). 

riomo prefer to wash the pieces at the moment they leave 
the developing hath by passing them through a fourth vat 
arranged in line with the others 

For the purpose of stitidiing together two lots of pieces, 
the machine may he stopped without'causing any defect, 'flie 
jiosition of the machine should be such that it is protected from 
the direct ra,\s of the sun. 

The after treatment with Metallic salts can he done 
either on the jigger or on the open-width dyeing machine. The 
proportions mentioned in Chapter HI are also applicable here. 

'I’he topping with Basic Colours, so frequently carried 
out in connection with piece dyeing, and which not only brightens 
the shades hut also covers the hurls, dead-cotton, etc. in low 
class goods, may be done either on the jigger or on the padding 
machine. 

Dye cold with the Basie Colour with the addition of acetic 
acid or a little alum. When the hath is exhausted it may hp 
heated to 95 105" F. (35—40" C.) 


I above Z 
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Since botli tlic direct and the developed dvoinjis attract 
the Basic Colours very rapidly, it is advisable to add the colour 
solution gradually in small portions. 

(c) Dyeing- in the Padding Machine. 

Tin? padding machine is |)rincipally used for d_\(!ing light 
or medium shades. 

'I’wo methods can be used whiui dyeing on tlie padding 
machine. 

(1) 'riie wet goods ur(‘ <lyed in the same way as on the 
Jigger, but oti account of the pressure of the rollers not so many 
[lassagos are necessary. Thin cotton cloth is mostly dy(ul in the 
following manner and the iletails given in the chaptiu- on .jigger 
dyeing are also applicabh' here. Tin- colour box is charged 
with water and part of the colour, adding the same pro])ortion 
of salt as in jigger dyeing, 4 li emU are then given, and ) .irt 
of the eidour solution is added with each end. For instaiu,,. 

Blue Grey. Five pieces Twill, 420 yils. (aliout 80 lbs i 

12 galls, water, 

'/i lb. soda, 

ozs. Diaminogene extra, 

1 oz. Diamine Catecliine li, 

I'/a 11). (ilauber’s salt. 

First add the soda, then part of the colour solution and 
of the (jllauber's salt: give foui ends at a tenijieratuie a little 
below the boiling |)oinl, adding with each passage a jiortion of 
the remaining colour solution as widl us id’ the (ilaulior's salt. 

Dark Bronze. Three pieces hining, 258 xds, (about 75 lbs.) 

12 galls, water, 

'/i lb. soda, 

II ozs. Diamine Dark liliie li, 

5 ,. Diamine Catecliine li, 

it „ Diamine Fast Yellow li, 

1’/) lb. Glauber’s salt. 

First add the soda and Turkey-red oil, then jiart of the 
colour solution and of the Glauber’s salt; give six ends at the 
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boil, adding with each end a little of the remaining colour solution 
and CilauberV salt. After the fourth end a pattern may be taken 
for matching, and tlie quantity of colour still to be added is then 
decided upon. 

(2) The se(!ond method consists in dyeing on the padding 
machine with an addition of dextrine or starch, in which cas(! 
the goods are run into the pad in a dry condition. 

This method is sjieoially recommended whenever large lots 
of goods are to be dyed to the same shade. For a long time 
l)ale shades have been j)roduced by this inetliod of padding, but 
of lat(‘ it has been successfully applimi in lln^ production of 
medium and dark shades, hence a detailed description of it may 
not b(! out of [dace here. 

The padding machine with tliree squeezing rollers is the 
most suitable, althongh tli(! ordinary two-roller machines wilt be 
found ((uite servi(a!uble if the other is not at command. 

'I’he wooden colour trough should hold 12—18 gallons and 
be provided with a copper, or still better, a leaden steam coil. 

'I'he goods arc run through two nips, pale shades at 
105 --120"F.(40 oOH'. h ilark shades at KiO 1S0"F.(70-80"C.). 

For light self colours one passage i- sufticieiU, hut for 
compound shades two to four are generally required. 

All the Diamine Colours are suitahle for the production 
of self-shades by padding in the padding machine. For the 
production of mixed shades by padding the following dyestufl's 
are recommended which combine widl with each other; 


Diamine Black Bll 


Diaminogene extra, B 
Diamine Jet Black 
Diamine Fast Black 
Oxy Diamine Blai^k 

(with the exception oT 
< ^xy Diamine Black N) 
Para Diamine Black 


ull btands 
in pale 
and 

medium 

shades 


Diamine Dark Blue B 
Diamine Fast Blue FFB, FF( J, G 
Diamine Sky Blue 
Diamine Sky Blue FF 


Diamine Blue 2B, JB, KW 
Diamine Brilliant Blue (i 
Diamine Azo Blue 21! 
Diamineral Blue B, (’\ , CVB, B, 

3B 

Diamine Green G, B, GL 
Diamine Dark Green N 
Diamine Heliotrope G, B, O 
Diamine Bordeaux B 
Diamine Brilliant Bordeaux 1! 
Diamine Violet Bed 
Diamine Bed 4B, ItiB 
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Diamine Fast Scarlet, all brands 
Diamine Brilliant Scarlet S 
Diamine Rose BD, RG, GD 
Direct Rose T 
Diamine Brown M, R, S 
Diamine Catechine B, G, IIG 
Diamine Past Brown G, U, GR 
Oxy Diamine Brown G, 3GN,RN 

The only additions required 
are I'/a oz. dextrine and ez 
of water. 


Diamine Orange D, G 
Diamine Fast Orangje EG, ER 
Oxy Diamine Orange G 
Diamine Fast Yellow A, AGG, 
R, FF, M 

Diamine A'ellow OF 

Oxy Diamine Yellow TZ, (iG 

ThioUavine S. 

other than the (a)lour solution 
phosphate of soda per gallon 


For low qualities of goods the dextrine may be replaced 
by starch. 

The washing after padding can be omitted with most light 
shades, especially on linings, and the pieces may be dried and 
tinished immediately' after padding. When drying on C' oper 
cylinders it is advisable to wrap around the first drums o.ais,' 
calico. Any' errors in shading may' be reclilied in the tinishing 
process by suitably colouring the starch paste. 

The following are a few recipes for the production of 
didereut shades liy' the jiadding process just described: 


Dark Grey. Fast to hot jiressing. 

20 galls, water, 

1 lb. Diamine Dark Blue R, 

l‘'i lbs. Diamine Catechine B, 
2'/i ozs. Diamine Fast Yellow It. 

2 lbs. dextrine, 

1 lb. phosphate of soda, 

3‘/4 ozs. soap. 

Two passages at 140" F. (6t)" C.). 


Light Heliotrope. Fast to hot pressing. 

20 galls, water, 

10 ozs. Diamine Violet N, 

2 lbs. dextrine, 

1 lb. phosphate of soda. 

Two pas.sages at about 140" F. (60" C.). 
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(d) Dyeing In the Continuous Dyeing Machine. 

in tho continuous dyeing macliino mostly staple shades 
sueli as Bla(;k, Brown, Dark Blue, etc. are dyed. 

Oxy Diamine Blac;k lor instance is dyed in a roller box 
(containing four eomparlnKuits, constriioted as shown in the sketch 
on page. 

Kach compartimmi is provided with s((U(ieziiig rollers, the 
upper ones in each ease being coated with ruljher: o|)eners are 
fixed before each pair of rollers. 'I'he h(|Uor is h(!at(oi by means 
of indirect steam. 

The grey n^ods are boiled in the first compartment (a) 
which is charged with dVa lbs soda ash and freshened up 
during the passage with ‘/'i '" soda ash id' the dry weight of 
the goods This bath turns rapidly brown and dirt\ owing to 
dissolved size and otber impurities, and is therefore renewed 
twice daily. 

The throe dyeing coni])artmeiit.s (b), with a combined 
capaeit_\ of about libit gallons lif|Uor, are charged with equal 
quantities of dye liquor, at first with 
2b'2 lbs Oxy Diamine Blai l^ .\'l’ or .11? | 

dissolved together with some soda | per ID gallons liipior 
and replenished during the pas.sage with I 

b- bV‘i",ii Oxy Dianiimc Black id' the weight id' the goods 
to be dyed. 

For a daily output of IDD jiieces (d' a total weight of about 
2libD lbs, the additions required four keeping the bath at its 
full strength are 

14b lbs Oxy Diamine Black and 
13 lbs soda dissolvial in 
130 gallons water, 

and alter each piece has passed, 1 '/i gallon of this solution is 
added, eiiually divided between the three compartmeiils. 

The speed of the machine is so regulated as to allow' the 
liiecesto remain for about three minutes in contact with the liquor. 

These machines are as a rub' provided with a small 
automatic meter which rings a bell after each IDU -120 yards, 
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thus announcing when llic colour solution is to bo added. It 
is, however, not of very great importance for the addition to 
be made at perfectly regular intervals since small deviations 
therefrom have no detrimcuital effect on account of the high 
concentration of the bath. 

Having passed through the machine, the goods ar laid off 
in a truck and rinsed when cold. It is of advantage to let tlie 
goods lie for a littht while without rinsing, but the hili('r should 
not be unduly dulaM'd as it is then less easy to clean the goods 
thoroughly. 




Chapter VII. 

Application of The Basic Colours 
in Cotton Dyeing. 
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Basic colours am tliose dyostutts, in which the essential 
component i)art is of basic or alkaliiu' character Tn conse¬ 
quence of their cliemical constitution, Basic colours have no direct 
aflinity to the cotton (il)ri!. 'I’hereforo, in order to successfully 
dye Basi(! c(dours on cotton, a connecting link is necessary to 
brinp: about the combination between cotton libre and Basic 
colour, and this connecting: link is called Mordant. 

'I'hus, Basic colours as for instance Fuchsine, Magenta, 
Zavahir-tlreen, Royal Green LC, New M(‘lhylene Bhnw, Bright 
V'iohit Extra R, Thiollavine 'I', Auraniines, Safranincs, Naphtin- 
dones, Irisaniiinis etc. are lixeil on the cotton libiai by means of 
Tatinate of Antimony (i. e 'rannic acid and Anlinuin\ sabs). 

On the one side this I’annatc of Antimony can easily Ik^ prepan M 
in an insoluble form on the cotton libre whilst on the other side 
it combines v(>ry tirmly with all basic dy<(slun's. 

It is therefore evident, that to arrive at satisfactory results, 
the cotton material must first b(! impregnated with Tannic acid, 
th(in treat(!d with Antimony salt, “mordanted”, and then onl_\ 
dyed with basi(^ colours. 

Tannin or Tannic acid is a substane.e (d‘ veg(dabl(^ origin Tannin 
and is contained in Gallnuts, Muabolam nuts, Sumac-leaves and 
twigs^ Bablah (in vernacular called baval-na-purda) Divi-divi, 
out of which it can bo easily <'xtraeted with hot water. 'I’here 
exist in Europe special fucl(»ries, whiidi extract the Tannin out 
of those vegetable matters, purify it and sell it as Pure Tannin. 

Such pure Tannin is of very easy manipulation and of uniform 
strength, being almost (dittmically ])ure. 

In India preference is naturally given to Myrabolams, whicdi 
do very well on tin' whole; only for delicatti shades tin' fact 
that Myrabolams give a lightbrown tint to the cotton material, 
will stand in the way of its use and Tannin is used instead. 

NB. We have issued a spechil shadociird: "Viiliiiiii' liasic Coluiirs 
oil ludiuii Cotton Yarn” in eonnoetion with the remarks of tliif, i haiili r. 



Antimony iron 
etc. 


Dyetnir- 
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It is rather difficult to give an estimate of the amount of 
Tannic acid contained in Myrabolams, Divi-divi etc. 

Best quality Myrabolams contain .... 25—40 “/o Tannin 

Best quality Bablah contain about .... 20 ''/o „ 

Best (luality Sumac leaves contain about . 17— 26 7« 

Best quality Divi-divi contain about . . . 20—35 

From this it appears, that one might pretty safely reckon 
three parts of best Myrabolams to b(! equal to one part of refined 
Tannin. 

I’he Tannic acid alone, being easily soluble in water, would 
not remain on the cotton fibre during the dyeing process if not 
transformed into an insoluble salt, mostly into Tannato of 
Antimony. This “fixing” of the Tannic acid is done with 'I’urtar 
Fmetic or with Antimony salt,, both yielding equally fast com¬ 
binations in regard to insolubility in water and fastness to washing. 

Instead of Antimony salt sometimes other salts of Anti¬ 
mony or salts of other metals are used, e. g. Basic Alum, 
Chloride of'fin or .icetafe id' Iron, 'fhe Antimony salts however 
are leading and most generally used, yielding the fastest mor¬ 
dants in every resjiect. Acetate of iron forms with Tannin a 
bluish grey tint, which is sometimes wanted as a iiottom for dark 
blues, browns etc. 

'I’lie cotton, after being prejiared with 'fannin and Anti¬ 
mony salt, has so great an aflinity for basic dyestutl's, that the 
dyeing is begun in a lukewarm or even cold and rather diluted 
bath. The colour is generally taken up very quickly and must 
be added to the dyeballi gradually, in order to ensure perfectly 
even shades. Only after the colour is almost exhausted, the dye- 
bath is heated up in order to make the combination between 
fibre, mordant and colour complete and solid. 

We give in the following a more detailed description of 
the mordanting and dyeing process. 
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Mordanting cotton yarn. 


a) With Mypabolams and Antimony salt. TIk! ,Myra))olaiu 
nuts are dried in (lie Sun, opiuind, tlie seeds, wliioli eontain 
little or no Tannin at all, arc nunoved and ilie shells p;round 
to a lino powder. Then pour upon 12 lbs. of Myrabolani po\vd< r, 
20 to 25 gallons boiling hot water, keep the solution hot ; 
one to two hours, but do not boil. This is done best in a 
large wooden bucket. Then si(;ve this solution through a piee(> 
of shirting into the vat, add 1 lb. country viiu'gar (made from 
I'almyra sugar) or ‘/'J lb. acetic acid, mix well and till the vat 
with lukewarm water, up to not more than IHtk 2(H) gallons. 
This represents the Myrabolam hath for 100 lbs. of cotton yarn. 

Tlu! previously well boiled and perfectly wid yarn is given 
t) to 10 turns in this Myrabolam bath, then steeped into it toge¬ 
ther with the sticks, so that no part of the yarn is out of the 
liquor. The yarn is kept in this bath for 12 hours, over night. 
Next morning it is lifted out, drained, widl wrung and passed 
at once into the Antimony bath 

The Myrabolam bath can he used for further lots, as only 
about one half of the Tannin is taken up. For a second 100 lbs. 
of cotton yarn 0 to <S lbs. of Myrabolam jiowder and ‘/' H'. 
acetic acid would be suflicient. 

1’he Antimony bath is prepared, by adding I to I'/i lbs. 
Antimony salt previously dissolved in the cold water and stirring 
well. Then enter the yarn and give S to It) turns rather quickly. 
Lift out the yarn and wash well in cold water. After this the 
yarn is ready for the dyebath. 
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b) With Tanntn and Antimony salt. Dissolve 3 lo fi "/o 
(of the weight of cotton yarn) of Tannin in hot water and stir 
this solution into the dye vat, till with water and heat the liquor 
up to ItiO" F. (70" C.). Enter the previously well boiled and per¬ 
fectly wet yarn, (livts 8 to 10 turns and steep the yarn together 
with the dyesticks for 2 to 4 hours in the Tannin bath. Then 
lift, give a tew more turns, wring well or hydroextract and 
treat the y'arn willi 1 "/o to Antimony salt exactly as 

mentioned in a). 

The Tannin bath can b(! nstnl for further lots by adding 
for each new lot half of tb(! original (piantity of Tannin. 
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Mordanting Loose Cotton. 


Tho loosp cotton as it comes from tlie hale is passed once 
or twice tliroii{>;li the opener and may b(! pul diiuu t into (lie 
Myrabolam or Tannin-bath, l)nt it is certainly better e\- 
pecially if a standing tannin-halh is uschI, — to ju'iivioiislv boil 
off the cotton willi Va ",o soda. The nndliod remains tlm sanm 
as prescril)ed in lh(! previous seeticms. In ease the dry cotton 
is entered into tlie tannin bath, the latter must be lieated 
up to boiling point, so that the (u)tlon beconu's thoroughly 
soaked. The ('ollon is hd'l in tlie bath over night and by soi le 
sticks or boards prev(uiled from rising out of the li(pior. 

The cotton is taken out next morning, drained, hydro- 
extracted and put at once into the cold Atdimony baib. The 
working is exactly the same as prescribed in a and b. 


Mordanting Cotton Piece Goods. 


1’iee.(! goods are mordanted eilluir like yarn in an ordinary 
vat, better on a padding machine or in a .jigger provided with 
s<|ueezing rollers. 

When mordanting in the .jigger or padding machine, the 
quantity of mordant must be increased, the proportion being 
ti oz. to 1 lb. Tannin for 10 gallons of li((uor. The goods are 
passed 4—() times through the bath at 140 -1110" P., (tiO- 70" C.) 
and then left rolled-up for 2—4 hours. 

Wlum using Antimony Salt instead of Tannin, oidy half to 
one-third of the above-stated quantity of mordant is laapiireii. 
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Method of Dissolving Basie Colours. 


The basic colours should be dissolved with great care. It 
is best to use coiidenscid water or water slightly acidulated with 
acetic acid or country vinegar. It is also very important that 
the water be boiling' hot, when poured over the colour. 

The dyestiifl' is mixed in a wooden or stone vesstd with 
acetic acid or country vinegar to a uniform paste, then the 
boiling water is poured over, while continually stirring. For 
1 lb. of colour at least 10 gallons of water should h(! used, to 
ensure ])erfect solution. 

Auramine and Myrabolam Patent Yellow rtiquire no acetic 
acid and the water should be not hotter than ITS" F. (80" C.). 

Though most of our basic colours are easily soluble, when 
dissolved exactly according to this prescription, it will be good 
to filler the solution through a sieve or a piece of thin cloth, 
before adding the same to the dye-hath. 
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Method of Dyeing Basic Colours. 


Tlie (lyeiiifi; wi(h Husio, colours is iilwnys started in a cold 
or lukewarm bath and the teinperaliire is rais('d not ludbre the 
colour is nearly exliaust(!d. 

The amount of dyeli(|uor is also a mathir of some impor¬ 
tance, thoiiftli of small inllmuKus from the economi(ial point, 
sin(!e almost all Basic colours are perfectly exhausted from a 
loriff hath as well as from a short hath. But it makes a oilfe- 
reno(! in rej!;ard to evenness of shade In an H' ' 2' (!" 2‘ 
vat, holding; 200 {gallons, 71) Ihs, to 100 Ihs. of yarn can he dyiul 
in a medium or dark shade, hut only 50 lbs. should he dyiul, 
when a light shade is produced. 

When dyeing with Basic colours in calcareous water, some 
acetic acid must he added to the dye-hath. Acetic acid prevents 
the’lime from preoi])itating the colour and at the same time 
causes the colour to go on the libre slow and eviuily. As a 
rule 1 Ih. of acetic acid is suflicient for a 20<l gallons hath, 
that is a vat of H' ^ 2‘ ti" - 2'. If the water contains much 
lime, the quantity may he raised to I'/a Ihs. of acetic acid. 

Some Basic colours go on mordanted yarn so very (piickly, 
that acetic acid alone is not suflicient to ensure even shades. 
Then V-*"/" to 2"/ci alum or sulphate of alumina is ejven into 
the bath besides the acetic acid 

For light sha<h>s, which are more dillicull todveevuui, the 
quantities of acetic acid and alum ari‘ hotter not reduced. 

Fill the dyevat to half its height with cold watm, add the 
acetic acid and the previously dissolved alum and stir well w'itli 
a raidv. Then add part of the dyestuff solution say one fourth or 
one third, stir again and (ill up the dye vat with water to the 
]iroper mark. 


Amount of 
water. 


Additions to 
the dyebath. 
Acetic acid. 


Alum. 


Preparation of 
the Dye-bath. 


7 * 
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Tlio .yurn, after btiiiif; niordiuiUscl and wasliod, is ]>laced 
upon tlie dyeslioks, ontorod into the cold dyebuth and continually 
turned, until tlic colour is exhausted. Then tlui yarn is lifted, 
for addinjj anotlKU' i)orlion of tie; colour and a<;ain continually 
turned. 

After all the colour is added and almost clone on the fibre, 
the bath is healed slowly to 140—lliO" J'\ (Ott—70" t'.) as the heal 
completes the fast combination between Tannin and colouring 
matOu'. 

'file yarn is then taken out, washeil liydroextracded and dried. 


Loose cotton and Piece Goods 

are dye.d (sxactly like yarn. Per |)iece coeds usuallx a jictter 
is employed, an open vat with a winch or the paddine maidiine 
may also be used. The additions to the hath are e\a<‘tly the 
same as m(‘nti(ined helbre. 



Method of Dyeing Naphtindones. 


As llu! (I(!iiuui(l for NaplilindoiKw is oonsinnily im-roiisiiio 
on aocount of (lieir sujxnior (|iialilies, we (liinK it o|i|)ortiino (o 
^ivo in the following tnoro oxi)li(ii( dolails ahoiil tho application 
of this prodiud 

Mordanting with Tannin and Antimony salt or Myraholaiiis 
and Antimony is done exactly as descrihed heforc. 

Mix in a woollen or narlhon vessel the Naphtindom jo wder 
say d lbs. with its eipial weight acetic acid (d Ihs.) to a nniloim 
paste, then |>onr lo galls. Imiliiig hot water, which is corrected 
with a little acetic acid, over the paste and stir for some time. 
.Vs a rule it is necessary to boil this solution for It) to 20 minutes. 

Suppose, in a vat id' S' 2' ti" 2' Hit) lbs of yoirii are 
to he dyed with d"/o Naphtindonc HU. Fill the vat to half Us 
height with cidd water, then add '/-i lb. acetic acid or 1 lb. 

'onntry Vinegar” and 2 lbs. Vlnin, previously dissolved in 
water. 'I'he.ii add about one third of the cidour solution and 
lilt the vat with cold water nji to 2otl galls, mark. 

The yarn, whic.h is still peiTcctly wet, is entered into this 
cold hath, and inrned rather (|ni(dily until the colour is com¬ 
pletely exhausted. Then the yarn is lifted out, the second 
tliird of colour sidution added to thi' dy(di(|nor, stirred and the 
yarn entered again and turned, a. s. o. until all the cidour is 
given into the dyebath. 

As soon as the colour is cxha\isled or nearly exhausted, 
steam is ojiened and the hath brought gradually to boil, whilst 
the yarn is continually turned. The yarn is kept in the boiling' 
hath for 20 to 40 rniiiutos. After dyeing the yarn is slightly 
rinsed and dried. 


Mordanting. 


Dissolving the 
colour. 


Dye-bath 



In Europe the inordanled yarn is first taken through the 
alum alone and then the colour is added gradually. Prepare 
the dye-bath with alum only, enter the yarn, turn 4 to h times, 
lift, add part of colour solution etc. etc. and finish as described 
above. This jjrevious treatment with alum causes the colour 
to go on very evenly. 

If a very fast colour is desirt^d, then the yarn may be aftisr- 
treated, with Tannic acid or I'/a''/" Myrabnlam. This 

may be done in the dye-bath, provided the colour is completely 
exhausted or in a fresh bath at about 175” F. (SO” ('.). The shade* 
turns a little more bluish but the fastness to washing and light 
is considerably increased. 


Dyeing Loose Cotton. 

Loose cotton is mordanted exactly as described for cotton 
yarn. The dye-bath is charged with acetic acid, alum and 
colour, then Imought to about lliO” F. (70" 0). The mordanted 
cotton is entered quickly, worked well and the temperature raised 
around gradually to boil. 


Piece Goods. 

Piece goods are dyed with Naphtindone exactly like yarn, 
either in the open vat with winch or liettcr in a jigger or 
padding niachinc. 



Chapter VIII. 


Immedial Colours. 
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Immedial Colours.*) 


The Iiiituedial Colours arc best dissolved in wooden or iron \es.‘^^•|^ hy 
pouring o\er ibcm liot water containing the sodium sulphuh’ ie<|uir<‘d for dyeing. 
Vessels or fittings made of cop]ier or brass must l»e not be used. The in*st‘ssnry 
metallic parts may be made of iron or lead. CalcaiTous water sliould he treated 
as for Diamine Colours (page 39). 

N.B. The Tmmcdial Colours jiiust be K<‘pt in a dry room protected agaiie t 
moisture. The cask should ho well co\ered, each time colour has been taken on, 


Name of the Colour 


(Quantity 
of Sodium 
Sulphide 
r<M|uisite for 
dissolving 
mid dyeing 


Dyemg Directions for loose ('otton 
"i'ariis and Kabrics. 

(Th«' perecnlngcs stated are to be nndiTstood 
on tlio dry uidght of the eolton.l 


I'oi 

1 {liirl 


For Grey; For li 


Siarl in;,' lifitli: 


Immedial Black 

V extra 
F F extra 
G extra 
NB 
NG 
NF 
NR 
NRT 

Immedial Brilliant 

Black B 


•‘/i jmt'l 

siMliiiiii Hiiljtliiiic 
crystals 


D.vr^liiH' 1 

S 

“(I 

15 

-25 t,,„ 

Sodium sulphidi; 

crystals 2 

() 

" .1 

1(1 

1« ",i, 

Soda asli Vj-. 

Common salt or dc 

' -8 

sice. 

ozj 

1 

Us ■''' 

CK 

O V 

. S„z|_- 

, Cao 

(Jlaubcr’s salt 0 

1 

II,1 

f 1 

- 3ibsJ r 


For suliscijlient lots: 


Dyestulf 0,7 5 

Sodium sul|)hidi‘ 

crystals 1 —3,5 <' u 

Soda usli 0,l!~0,r(0(, 

('oniimm salt or desiee. 
tJluuber’s salt tl o/o 


10 25 <'/u 

7 11 

0,2 0,5 "o 

0 — 0 i’/i( 


Dye for on<^ hour near boiling point, B([ueeze off, and rinse immediately. 
Louse cotton is allowed to drain off or whizzed, and ilu*n rinsed. 

If the goods are not given an alkaline softening, 5 S oz acetate or form.He 
of smia ])iT 10 gallons of water are added to the final rinsing balh. 

‘I iMsIond of iho <|uatititiu.s oi soiliiiin mu]|)Iii(Ic crystals iiitlicntod in tlic icllowinti l»l>lcs, liiilf llu* 
<|uuutit.y uf Hudiutii F.ul)ihid« cone. itia.> ust'd. 


DIssolvtnfiT 
and Dyoing. 
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DisKolviii^ and l>yeiiig Immcdial Goluurn. 


Nume of tho Colour 


(Juantity ! 
: of Sodiiiiij 
Sulphide ' 
; requisite for ■ 
dissolving 
and dyeing , 


Dyeing Directions for loose Cotton 
Yarns and Fabrics. 

('I'ho percentages stated are to bo understood 
on the dry weight of the cotton.) 


Immedial Black 
BF cone. 
BFB cone. 
BFG cone 
BFN cone. 
JBR cone. 
NNG cone. 
NBB cone. 
NLA cone. 
NLJ cone. 
NLN cone. 
NN cone. 
NNR cone. 
NNZ cone.*) 
Immedial Brilliant 

Black 
5BV cone. 
6BG cone. 
8BG eonc. 


Immedial Carbon B 

R 

JHJ I'A-iirnrt 

n f Slllnllllift 

ol- frvsliiN 

Immedial Brilliant 
Carbon F, FG 


iw ; 

1 |Mirl (J^ufeiiuir ' 


j 


1 fiiii't 

sotiiiiin •>iil|ihi<U> 
orybtalb 


For G r (! y: For Black; 

Starting liath: 

Dyestulf 0,5 —J.oU/o S —14 o/o 
Sodium sulphide 

crystals 1,,5 —5 i'/q 8 —14i'/o 
Soda ash 4'/2—8 ozj_'^ 4'/2— 8ozj_^ 

Common salt or dcsicc. jl* 

Glauber’s salt 0 —1 IbP? I — yibsl’e 


For subsequent 

Dyestulf 0,4 -3 o/q 

Sodium sulphide 

crystals 1 -dj.'iO/o 

Soda ash 0,2 -0,5" ii 

Common salt or desiec. 
GlaubiT's salt 0 —2 "/o 


lots; 

5 - I) "/a 

5 0 " (I 

0.2 - 0,5",,I 

0 - 5 


For Grey- For lilack: 
Starting bath: 

Dv’cstutr 0,4 3 "/o 5 -- y"/o 

Sodium sulphide 

crystals 1,5—Ii "/o 10 —l()"o 

Soda ash 4',’;' ^ "’’•jr- ^V- ^ oz I 

ConiiHon sail or dcsicc. !•» , 

Glauber's salt 0 1 lb| F 1 31bs| .“ 

For s 11 1,sei|ueat lots: 

Dyeslutf 0,25—1.5 "/o 3 — 0 " „ 

Sodium sulphide 

crystals 0,7 -3 " „ 0 —10 "/o 

Soda ash 0,2—tt,5"/o 0,2— 0,5 "/o 

Common salt or desiec. 

Glauber's salt 0 —2 " ,j 0 - 5 "/o 


Dye as indicated oii the previous page (page 105|, and likewise aftertreat 
with acetate or formate of soda. 

') In floiiitf <‘ii- 408 , e. t;. in inuobinc-iljniu}'. or in tlic ilydin); of {tieoo-f^oods, IVi to Vh parts 

of aodium nulphide ory&tuI«< lire iisod fur 1 puri of liiiniediat Black NN/ ouuo. 
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DisMolving and Dyeing Immediiil Colours, 


Name of the Colour 


Quantity 
of Sodium 
Sulphide 
requisite for 
dissolving 
and dyeing 


Fur I 

1 purl (lye»tiilV I 

Immedial Y ello w GG, D ! 

Immedial Orange C i 


Immedial Bronze A ! 

Immedial Yellow | 

Brown EN | 

Immedial Khaki G, D { 

Immedial Cutch I 

G. 0, R, BG, BGG, 1 

« _ _ , Hodium Hulplutio I 

Immedial Brown B, | 

BE, BR, W eone. ! 

Immedial Dark Brown ; 

D eonc. 

Immedial Dark I 

Brown A ! 


Immedial Maroon B 
cone. 

Immedial Bordeaux 
C cone., GF eonc. 
Immedial Prune S 


Immedial Violet C 
Immedial Purple C 


—1 jiiirl 

siMiiiiin hiil|ihi(ln , 
ItrVKllllK , 


i 


Immedial Yellow i 
Olive G i 
Immedial Olive 3G, l 
GG, B 

Immedial Brilliant 
Green G extra 
Immedial Green 

GG extra 
B B extra 
GGX cone. 
BBX cone. I 
BBXN cone. I 
Immedial Deep I 

Green G | 
Immedial Dark i 

Green B: 


1 part 

oiidimii siil|iiiitl<> 
crystals. 


Dyeing Diroclions lor loose CotUm 
Yarns and Fabrics. 

('Pile percentages stattnl arc to be oiulerslood 
on the dry weight of the cotton.) 


Fiile and 

medium shades: Deep shades: 


Starting hath: 

DyestulV 2 ~S Oo H —2()'*(i 
Sodium sulphide 

crystals 5 8 ‘‘o S -2(li>,(i 

Soda ash 4’/^—8 07,|„’P 4‘/a— 8oz 
Cummon salt or dcsicc- i §« 

Olauhcr’s salt <> —1 IbPf 1 -- 21hs 



For sul»s(Mjuont lots: 


Dyestulf 1,5-5 ‘>0 

Sodium siiljihidc 

rrystals 1,5 5 

Soda ash 0,2 -0.5 

Common salt or dcsjcc. 
(ilaiiher's salt 0 —2 0 


o —14 "b 

5 14 

0,2 - (b5o„ 

— 5 


Dye I'oi' about one hour near lioiling tem¬ 
perature, sejueeze otr, and rinse at once. Loosi* 
Cotton IS draine<l and then rinsed. 

Immedial Yellow GG, is lies! dyed without 
the addition of any .soda or (ilaulier’s salt. 

W ith Immedial Bordeaux G cone., GF cone., 
Immedial Maroon B tone, and Immedial 
Friine S, brighter shades are obtained hy 
dyeing at a lower lemperaturr 120—MO 
deg.F (50 - 60“ C. land tliisofl'cet is still enhan- 
cml hy adding u little glue about one-lifth of 
tlio wciglil of dyestulf. For these dyestuffs a 
little acetic acid is added to the last rinsing 
hath. 

Immedial Violet C and Immedial Purple C 
arc best dyed al a temperature of only 
160-175 deg. F. (tiO~700 C.) without the 
addition of any soda or Glauber s suit 

brighter tones are obtained with Immedial 
Darh Green B if the dyeings are exposed to 
the air for sonic time after rinsing, or 
brightened hot with soap and soda. 
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Dissulvitig and D.yeing Imiuedial Colours. 


Niunr of the Colour 


ljuaiitit,)’ 
of Sodium 
Sulphide 
rci|uisite for 
dissolving 
and dyeing 


Dyeing Directions for loose (lolton 
Yarns and Fnhries. 

iTho percentages stated are to lie understood 
on the dry weight of the cotton.) 


I [inri (tyostiill 


I’ale and 

nieihuin shades: Deep shadi’s: 
Starting hath: 
limneilial Direel Blni- 



li, .IH, l;, 01) 2- 8 

i>/n 

s 

:^0",o 


Sodium ,‘Julphide 





cry stills 5 S 

"/(I 

8 


Immedial Direct Blue 

Soiln ash -i'/'i-S 

0.1 


S 0/1, 

B, JB, R. OD .. 

('iinimiin salt or desiiic. 

1 

1 

, A O 
o’'* 

11 

himIuiiii sul|jhi(tc> 1 

Olaoher's salt 1 --() 

>h| 

: " r 1 - 

2lhs) 

Immedial Dark. Blue crvsinN 





CRV, J 

For suhscquenl loth: 



immedial !>ir(‘et Blue 





B, JB. U, OD i;» 6 

"/o 


-14 o.„ 


Sodium sulphide 





f-rystals 1,5 5 

1’ 0 

5 

1-1 ",'u 

1 

Soda ash 0,2—0,.'i 

,0 1, 

tt.2 

0,5 <' 0 


fhmunon salt or]desiee. 





Olauher’s salt 0 2 

"(1 

{} 

5 " .1 


Immedial Direct Blue 
B extra cone. 
BB extra cone. 
4B extra cone. 
JB extra cone. 
R extra cone. , 


Immedial Indogene 
B cone. 
GCL cone. 


'J jmHs 

'•odilllll 'stll|illlila- 


I' j- 2 |nirl-f 


Immedial Direct Hlue nml Immedial Dark 
lilue arc dved I’or oin* hour near lioilinj; tt'in- 
|M*ralui‘c, llic goods fire thereupon sijiuu'zt'd 
t»lV and rinsed hniucdiately. Loose cotton is 
allowed to drain, aiul Ukmi nnsed. 

LnghU'r lone.s are obtained with d,\enigs 
n\‘ Immedial Direct lilite, il‘ tlo'y are exposed 
to the air for soun* Imu* after Itie rinsmg, or 
brightcncil liot w iih soap ami soda. 

'I'he concentrated Immedial Direct Dines 
.u‘c dyed like the single strength brands of 
Iniinedial !>irect Hlues. except that, in 
aeeordanee with tin* greater concent ration, 
only half the i|uantity of dyestulV is reijuircd 
for producing the same depth of sliadc, the 
quantities of oilier ingredo'nts remaining 
the same 

Immedial Indogene is d\ed lik<* Immedial 
Direct Mine B, but a little more sodium sul[)hidc 
crystals (I'/sto 2 parts as against 1 of dyestuff) 
IS rcquii'ed. 

Immedial Indogene GCL cone, dyed at a 
low er temperatui e It 15 l4Udeg. b\(40—Otf'C.) 
\ ndds brighter shades of Blue. 



— Kilt 


KiMsiilvinp: and Dvoiii;; IiiiiiumIiuI CnUniis. 


Nairn- of the Colour 


•Jiiiuitity 
of Soiliiitn 
Sulpliido 
ro'juisilo for 
<lissoh in»i 
and d\(‘ing 


1 |iiu-( (lyt-vliill 

Immedial Indone | 

R cone. ; 

RR cone, j 

RG cone. I , 

RB eonc. suViiKf.-' 

3 B cone. | ' 

B cone. i 
BBF cone, ' 

BF cone, i 

BN cone. | 

JBN eonc. i 


liiiMiiMlial Indoiio It l> | 
none., It foiK'., lirtFi 
cone, and It K none, arc 
dissolved Ity poiirinji 
over I II) ol' <lycsl»ilV 
the hoilin^ solution ot 
1 Ih sodium siil|d)ide 
(•rystals in 1 gall.waler 
and bringing to solution 
by stirring w ithoul an\ 
rurther boiling. The 
nunainder of the so- 
<liuiii suljiliidi* IS added 
straight to the d\(“ 
li<|iior. 


l),\eing Direetions tor loose t’ottoii 
Yarns and Fabrics 

(Tile iterernlages stated are to he iiuderstinnl 
on tlie <lry weight of the cotton.) 



I’lllu 

a n d 



nuMiium : 

■: h a (I es: 


sliinl 


St a 

I t ing b 

.'llll. 


D.vesliiir 

•> 

10 "(, 

10 

1(1 0 „ 

Sodium sui])liidi‘ 




eryslals 5 

20 "/o 

20 

1)2 " „ 

(liueose 

2 

-10 Oy 

10 -- 

1(1" II 

Soda ash 

J'A- 

- H oz 1 

Irr! 

S (1/ 

( 'ominon ? 

■^all or do 

siee. 1 

\B o 


< ilauher’s 

salto 

1 )b| 

1 o » 

2I( - 


For subseijue 

lit lots 


Dyestu If 

i.r, 

() "o 

t; 

10" II 


Soiliuni siil|>hide 

er^stal.s H !2 <'« lli -lit) a/y 

(rlueose ll,li— 0,li — 0,.'! I'/y 

Soda ash 0.1! O.b "/y (|,2 ^ 0,.^ "/o 

Clommon salt or deso'e. 

(ilaulno'S salt 0 - 2 " y 0 — 5 <> y 


Loose eottoii is dyed lirst hoihiig I'or It)—15 minutes and then witliout 
steam. Wlnui tlycing is eompleled, it is thrown out into lumps and allowed to 
drain olT, and after lying for some lime in order to oxidize it is rinsed. 

(lolton yarn is dyed in pale shades at Ha -105 deg. F., (30 40*'C.) in dark 
shades at 120-160 deg. F. (50 -70" C.) with the JHN cone., UN cone, and RH 
cone, brands at 175 — 195 deg. F. (80-90" Ct si|uce/,ed, olV, wrung oil, o\posi d 
to the air. for some time and rinsed. 

Piece-goods are dyed hot, stjvim'ze.d oil', passed oxer guiding rollers in order 
to oxidizj' in the air, and rinse<l. 
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DisBolviiiK anil Dyeing Irameillal Colours. 


Name of llio Colour 


(Junntity 
of Sodium 
Sulphide 
reiiuiKite for ‘ 
dissolving I 
and dyeing 


t part djre»tulV 1 


Dyeing Directions for loose Cotton 
Yarns and Pnbries. 

(The percentages staled are to he understood 
on the dry wi'ighl of the cotton.) 


Dale and 

medium shades; Deep shades: 


Starting bath: 


Immedlal Blue C 
CB 
CR 


I ]Mirt 

'•iiiliuni stilpiiidit 
c.ry'.taN 


Immedlal Blue 
C extra eone, 

CB extra cone. 
CBL extra cone. 
CR extra cone. 


part*. 

crystal*. 


Immedlal New Blue G 
cone. 


P —2 parls 
sotliiiin 

oty-lftU 


Inimedial Blue 

C, Clt.CRfi —JU e.,, 10 -20 0(1 

Sodium sulphide 

crystals 6 —10 C/o 10 —20o/o 

Caustic soda lye 

of 77" Tw. I'/-’— :i oz| l'/ 2 - 0 oz I 
Common salt or desice. |b |« 

(ilauher’s salt 3o'Z— 1 ll)P» 1 — !tllis|’” 

Por subsequent lots; 

Inimedial Blue 


C, CB, CR3 - 

- f) (I/O 

(1 

-12 'Vo 

Kodium sulphide 

crystals 3 

- 0 "(1 

(i 

-12 0,0 

('austie soda lyi- 

or77»T\\ 0,1 
(.'omiuoii salt or d< 

' o,:l 'Vo 

‘siec. 

9,1 

- 9.2 0/0 

(Haulier’s sali 0 

2 'Vo 

0 

— tlOo 


Inimedial Blue is dyed for about one hour near boiling temperature. 

Loose eollon is then thrown out and whizzed, and the shade developed by 
smothering for several hours. 

Cotton yarn is si|ueezi'd olV, wrung olV, and developed by smolbering or 
steaming. 

Piece-goods are sc|ueezed olf and developed by smothering or steaming. 

The cotton is always rinsed hot after developing. . 

Pur more covered shades, soda ash I4''2-S oz per 10 gallons liijuor) may 
be used in place of caustic soda lye. 

7’he concentrated Imtnedial Hlues are dyed like the ordinary strength brands 
except that for the same depth of shade only half the ([uantity of dyestull' is 
required, the other additions remaining the same. 

Immedial New Bine G cone, is dyed and developed in the same way as the 
Immedial Blues, except that oiie-aiid-u-lialf times to double the weight of sodium 
sul])hide crystals ns of dyestuff is necessary. 

Immedial New Blue G cone, may likewise be developed by means of an 
aftertreatmeiit with bichromate of potash and sulphate of copper, yielding darker 
shades by this method. The cotton is immediately rinsed and aflertrealed after dyeing. 

For further particulars regarding tlie developing of Immedial Blue see 
pages 114, 118-119 and 130. 
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Dissolviiijj; and Dyeing Immedial Ci)lours. 


Name of the Colour 


Quantity 
of Sodium 
Sulphide 
requisite for 
dissoh in^ 
and dyeing 


Dyeing Directions for loose Colton 
^ urns and Fabrics. 

(The percentages stated are to he understood 
on the dry weight of the eotton.) 


I’wr 

I peri dyesluH 


Immedial Sky Blue >/.' pert 

P8.St6 8iilphitU> 


Immedial Sky Blue 
powder cone. 


1 pari 

'•txliiim Hiilphiilr< 
orv‘«lnU 


In order to dissolve 
Immedial Sky Blue, a 
Imiling hoi solution of 
iho sodium sulphiih' 
and soda requisite for 
the dyeinfi is pouriMl 
over It; while a short 
hoilingw ill he lielpl'ul in 
dissolving, long boiling 
should he «void»‘d. 


Ba 1 e and 

modium shad<“s: Deep shades: 
Starting hath: 

DyestutlVsoo 2 111 o'u 10 —20 '*/o 

Sodium sulphide 

crystals 2 - 0 t»,.u 0 —10 o/o 

Soda ash 4‘/2— S oz 8 oz 

Turkey-red oil Ij-3 

Coininon salt or desiee. 1 s« 

(ilaiiher's salt 1-2 lb I’’?' 0 ~ olhs 


Bor suhs(‘'|uent lots: 


OyestulVipafioi 1.2 —(1 tt/n 
Sodium sulphide 

crystals 0,0 - ^ o 

Soda ash 0,2—0,5 A a 

Turk(‘y-n‘d oil 0,5 ‘Vq 
C oimnon salt or dosiec. 
(ilauher's salt 0 -5 


ti —lo 
:i — 5 ll/ll 

0,fi " (I 

•b —lit e.'o 


Of Immedial Sky Blue powder coiic., whioli i.s double the strength ef the 
paste product, only half the quantity is required for producing the same deplli of 
shade; the other ingredients remain tlie same as for the paste produel. 

Immedial Sky lilue is dyed for '/■*“'/- I'eur at Sfi—!),') deg. F. (ItO—b6"C.I. 

Loose cotton after dyeing is thrown out, thou left lying exposed to llie air 
in order to oxidize, and rinsed. 

Cotton yarn is squeezed off, wrung iilf evenly, hung up, and rinsed. 

I’ieee-goods are siiueezed olf. passed oxer several guiding rollers for o.xi- 
datioii in the air, and rinsed. 


>. 10 ^alls 
liquor 
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Aftertreat¬ 
ment with 
Metallic Satt<.. 


Aftertreat¬ 
ment with 
Acetate or 
Formate 
of Soda. 


Shading with 
Diamine or 
Basle Colour. 


Aftertreatment of the. Immedial Colours. 

I. Aftertreatment with Metallic Salts, 
ii) AI'calni(Mlt with Ohromiiim Salts, 
liicliromali! of iiotasli and 3—5"/(i a( (!ti(! acid, or 2- 3"/o 
l)icliromai(( of potash, l,f) -2"/(i chrorno-uluni and 3 acidic 

acid may bo used 

I)) Aftortroat nionl with Bichromate of Botasli and 
Sulpliuto of (h>]ipcr. 

1,3—2''/»i liicliromato of potash, I,.') 2",(' sulphate of copper 

and 3—o "/o acetic acid as a rule are used. 

I'he previously d\ed eotton after a thorougli rinsino is 
aflertreatcid for 2t) -30 minutes at hoiliii}; temperature, and then 
rinsed tlior()no;hl\ once more. 

II. Aftertreatment with Acetate or Formate of Soda. 

Smdi afterireatmeiit is apjdied mainly for Blacks dyed 
with Immedial t'olours when llie usual alkaline hrifjhtenin" or 
softeniufr is dispensed with. This Kind of aftertrealmein is 
especially necessary for all kinds of blacks wliieli have heen 
subjected t-e an acid aflertreatmenl, and is of the greatest 
importance for cotton warps in union ji'oods, both immedialidy 
after the dyeiiij; of the cotton and after the siihsiapumt dyeiiio 
(d' the wo(d witli Acid Colours. 

’I'he (|uanlities r(‘(|uin“d are .'i—S oz acetate of soda or 
3—4'/j oz formate of soda per 10 gallous, and these salts are 
generally added directly to the last rinsine; bath. In the cas(( 
of yarns, warps and fabrics which are sized, or linished after 
the dyeine, Ihesi' salts may be added to the size or lh(‘ (inish. 


Shading Immedial Colours with Diamine or Basic Colours. 

Some of the Itiamine or Basie Colours ma_\ he added le 
Immi'dial Celeiir linfhs for shadiiifi; pur|)()ses. 

Any (piantity desired may be used of 
Diamine Fast A'ellew B 
Diamine ()runf;(‘ B; 
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ol' (liH following, only vor.\ small <|uan(iti('s may be used lor 
brightening; Diamine Keil 4R 

Diamine Brilliant Scarlet S 
Diamimi Vi()l(!t R(>(l 
Oxy DiamiiK! Orangti (i, R 
. Sal'ranine, all brands 

Tannin Heliotrope 

The afore-mentioned products have the property of dyeing 
welt and evenly in a bath containing sodium sulphide. 


Dyeing of Immedial Colours in a cold or 
lukewarm Bath. 

An_\ of th(! lmme<lial Colour may likewise be dyed in a Dyeinsr in a 
lukewarm bath, the liest suited for this purpose however are w*™ Bath, 
the following brands: 

Immedial Indone 31! cone. Immedial Ciitch 0, R 
BBF cone, Immedial Brown BR 
BF Immedial Maroon B cone. 


R cone. 

IKi cone. 

RB cone. 

.1 B N cone. 

Immedial Tndogene GCL cone. 
Immedial Dark Blue J 
Immedial Green GG extra 
Immdial Jiec]) Green G 
Immedial Olive 3G 
Immedial Yidlow Olive G 


Immedial Bordeaux G cone., 

GF coiic. 

Immedial Black V extra 
FF extra 
NNG cone. 

N B B oonc. 

Immedial Brilliant Black 

6BV cone. 

Immedial Carbon B, BL 
Immedial Brilliant Carbon F, FG 


Dye cold according to the general directions, except that 
in the case of deej) shades liie starting bath should be charged 
with one ball more of the weights of dyeslutl' and sodium 
sulphide staled. 

Immednil Indone, Immedial Dark Bine and Immedial 
Indniiene BPL cone, yield somewhat more covered shades and 
exhaust better in the bath when about an e(|U8l weight of 
Immedial Intensijier (' as of dyestutf is added. 

Immedial Iniensi/ier (' is best added in powder form to 
the dyebath shortly before entering the goods and stirred up 
w'ell in the bath. 
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Immedlal 
Colours on 
Loose Cotton. 


Immedial Colours on Loose Cotton. 


Regardinn the clKirfiiiin ol flu- diiclmlhs ,sw imncs JOrt- 1U. 

Tlie Immedial Colours arc; dyed, like tlu^ Diamine Colours, 
in vats, k(!ttles or barks, wliiel) niiisl liowu'ver not contain any 
(! 0 ])|)er or brass littiiifis c.oming into cordaci willi the li(|uor. 

The /M'd/ii/f/ of thr liifiior is best done with indirc'ot steam, 
steam pipes made of iron or lead beinj; used. 

In djiriiif), the liquor which should he as concentrated as 
possible is lirst bfdleil u]) with all the ingredients; the dry, 
])reviously opened cotton is then ent<‘reii into the boiling bath, 
and worked thoroughly for 10 to I.'i minutes at the boil. Th(! 
dye V(fss(d is then (n)V(‘red, llui eottoii Ix'ing kept imnKU'Sfid in 
the li(iuor as far as possible and d\eing being continued for 
another 'h to hour in tlu' hot l)ath, without steam After 
(l,Veing, the cotton is thrown out on to a wooden lattice I'raine 
or into basktds so as to allow the adhering liquor to drain bacde 
into th(! dyebath, and then rinse<l. 

Immedial Colours may also b(‘ dyed in a dy(! vat as p(U' 
sketch 19 on page 19 which contains an inn(‘r ketth* by numns of 
which th(! loose e.(dlon may he lifted out of tin; liquor in a 
simple manner. 

luntu-diid Blue and Immeddd New Blue arcs dyed somewhat 
diflerentl,v in so far as the cotton is hydro-extracted after dyeing 
but no! ringed: while still warm it is n)ad(‘ up into heaps or 
thrown into baskets and left smothering for some hours in a 
warm room in order to develop the blue, .\fter the developing, 
the cotton is rinscnl hot. 

Kor inateliiiif; Imniedial Blue shades, (lie uiidevolupcd shade is made 
use of, a small pattern hehig taken as a fiuido, rinsed in cold water, passed 
through dilute acetic acid, or a weak solution of alum, and kept aflei- drying 
without rinsing again. By this treatinend the shade is permanently fixed, 
and as steaming always has the same etfeet upon the shade, it is suflieient 
to match the undeveloped dyes. 
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Bottoming with Immedial Colours, and Topping with 
Basic Colours. 

The bottoming is carried out with Immedial Colours as 
described above, tlie cotton being tlum rinsed. For the topping 
with Basic Colours, the cotton is then treated in a cold bath 
charged with the basic dyestulV and some acetic acid, which 
may be heated towards the (snd of the operation to about 
120 deg. F. This trciatment usually takes place in the washing 
macliine. 


Bottoming with Immedial Colours, and Topping with One-dip 
Aniline Black. 

About V'j te '/a the quantity of Immedial Bla^k as used 
for Black dyeing alone is re(|uired for bottoming. 

For topping purposes, the cold bath, wliicli sliould bo kept 
as short as possible (a volunu! of li(iuor not more than It) lo 
16 times tluf weight of the cotton), is (diarged with 

about 4 "/» aniliiK! salt. 

()_7"/ii bydrcxdiloric acid of 32 deg.'I'w., 

3 "/o sulphuric acid of lliS deg. Tw., to wliich 

arc! added, ))efore entering the material, 

3 "/« suli)hatc of eopp(jr and 

4 ",'o bichromate of potash. 

Dye for 1 to I*/'.! hour in the cold bath, then heat during 
the course of about ‘/^ hour to 120 140 deg. F. (50 tiO” C.) 

ririse well, and soap, if necessary hot. 

Should the black obtained show u]) too much on the green 
side, some soda is added to the soap bath; if on th(^ other hand 
it is too reddish, the goods after soaping and rinsing, are soured 
olf with 1 to 2 "/o acetic acid. 

6 8 oz acetate or formate of soda per 10 galhitis 
water should be added lo tlie last rinsing bath, unle.ss tlie 
cotton is lirially soap(!d or otherwise treated alkaline. 



- llfi - 

Softening Loose Cotton. 

This manipulation has for its ol)joct to render the cotton 
supple, and is resorted to especially with material to be used 
for the spinning of carded yarn. 

The softening is prepared by boiling up together in a cask: 
3 parts of oleine, 

1 part soap and 
'll part ammonia liquor 

and adding a few pints lo the liquor in which the cotton is to 
be treated. 
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Immedial Colours on Cotton Yarn. 

Thi' quaniiHes required for di/eiiin are the .same as staled 
Oil panes lOii—lll. 

'I’lin Immedial Colours are dyed in vats or barks made of 
wood or iron, the liUinjJis of which, so far as they come into 
contact with the dye liquor, must not be made of co|q»er or 
brass. It is recommended to heal the baths with indirect sU^am. 

The dyeing is generally carried out in a boiling hath for 
to 1 hour, best on bent iron ])ipes (see below); after dyeing, 
tin; lianks, in order to ensure good levelness, an' s(|ueezed off 
thoroughly or wrung off evenly, and then in most instances 
rinsed at once. 

If high demands with regard to levelness of tin' colours 
bo made, the use of bent iron pipes is recommended. 

For the required purpose, gas pipes of-’/i—1 inc'h dian.' ler 

are bent to this shape ~1_i”, fitted ('vactly to the itiner wiuih 

of the vessel, and wrapped with strips of cotton cloth round 
those parts on which the yarn rests. 

Instead of wrapi'ing the rods with cloth, they may, in 
order to prevent them from rusting, be rubbed every night with 
a rag dipp('d into mineral oil, or washed ('aoh time after use 
in water containing some soda and dried at once; tins rods are 
best stored in a drying room or any other warm place. 

The method of working with these rods is illustrated l»y 
the following sketch 34. 



Fig. 34. 

In most cases straight sticks may be used; before being 
taken out, the yarn must be turned quickly two or three times. 


Immodlal 
Colours on 
Cotton Yarn. 
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^tick by stick, and then well sqoezed. The usual lifting and 
'draining the hanks must in this case be studiously avoided. 

In order to control the amount of salts contained in the 
dye-baths which are in constant use, gravity tests should be 
frequently made with a hydrometer. Foi- dyeing blacks the 
cold liquor may stand at 8--10'* 1'w., but for Immedial Blue 
and the other colours it should not exceed 4 or d'/a” Tw. Should 
the gravity be higher, the next few batches may be dyed 
withoute the addition of salt. 

Glauber’s salt may be used in place of common salt, with 
the same result, 10 parts of common sail being e((ual lo 12 parts of 
desiccated Glauber’s salt or 24 parts of crystallised Glauber’s salt. 

Immedial halone is mostly dyed at a somewhat lower 
temperature than Immedial Colours generally: after dyeing, the 
yarn is s([ueozed oil' thoroughly, wrung off as evenly as possible, 
hung up for ‘ a to 1 hour, and only then rinsed. 

In dyeing Immedial lilae. and Immedial New Blue, the 
hunks are likewise squeezed olf evenly after dyeing, hut iiol 
rinsed and then developed by smothering or by steaming 

For developing by .smotlieriiaj, the dyed liatiks are wrung 
otl' well and placed still warm into a basket or box; tlusy are 
then covered up well and brought into a warm room for some 
hours, after which they arti rinsed hot. 

The developing by steaming is done either in an ajqtaratus as 
mentioned on page 28 (tig. 22 on page 2!t) or else in an ordinary 
wooden bark serving as steam-chest as per sketch 36 (on page 1 lb). 

The bark sliould be deeper tlian usual, about 4 feet dee]) 
which may be elfeclod by heightening the w'alls with wooden 
boards. A cover, a double bottom, an air-injeelor and heating 
arrangements are also j)rovided. 

The cover which is lined with cloth fastened on to a 
wooden lattice frame, should best have the form of a sliglilly 
overlapping roof. 

The hanks are suspended in the chest on ordinary sticks 
similarly as for dyeing. The cover having been adjusted, both 
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steam and air are blown in. After sleaminf; for '/j or hour, 
the blue will be complelely developed. The yarns are then 
removed and rinsed in warm water and, if so desired, soaped 
hot or topped. The steaming may be interrupted at any time, 



and a hank taken out for sampling in order to as(;erlain. whether 
the. blue be satisfactorily develope<l. It is not advisable to 
unduly extend the steaming; although the hliui thereby increases 
in brillianc\, it somewhat los(^s in la.stness to washing. 

An ordinarx dye-vat will also suit the ]iurpose, it must 
be provided with heating-arrangi.'immt, with a double bottom, 
air-injeidor and lid. d'he yarns are suspended in this bark 
in such a wax as to b<! (dear ol tlu^ perlorahsl bottom by 
at least 4 imdies. It is xxudi to heat the sleam-ch(ist by a closed 
steam-coil provided for this purpose, before charging it with the 
yarn, and to prohict th(! latter by a cov(!r of dry cloth against 
coiidcnised steam causing spots. 
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For matching Immedial Blue shades, the undeveloped shade is made 
use of, a small pattern being taken as a guide, rinsed in cold water, passed 
through dilute acetic acid, or a weak solution of alum, and kept after drying 
without rinsing again. By this treatment the shade is permanently fixed, 
and as steaming always has the same effect upon the shade, it is suflicient 
to match the undeveloped dyes. 

Bottoming: with Immedial Colours, and Topping with 
Basic Colours. 

Dyeings produced with linuiedial Colours are topped by 
working the well rinsed yarn for some minutes in a cold baili 
containing 3 —6"/(i acetic acid, then adding the solution of the 
basic dyestuff in several portions, and beating the bath tiiially 
to about 140—175 deg. P. ((10- -80“ C.). 

Immedial Colours may be topped in the soap balli if only 
very small (|uanlities of Basic Colours are reipiired. 

Bottoming with Immedial Colours, and Topping with 
One dip Aniline Black. 

The dyeing and topping is carried out exactly as described 
for loose cotton. 

Bottoming with Immedial Colours, and Topping with Indigo. 

01' the ImnmUal Colour,s, Imiurdial Black V c.rira, Immc- 
dial Dirccki Blue and Immedial Blue are employed principally; 
for very deep and dense Blues, Immedial Brilliuid Black i> H V 
coi/c. is used either alone or in combination with any of ibe 
blues mentioned above. 

The yarn is dyed as customary, then rinsed, and top])ed 
at will with Indigo. It is unnceessary lo specially develop Imme¬ 
dial Blue, if it is to be topped subse(|ueiilly wilb Indigo. 

Any of the different kinds of Indigo vats are eiiually suitable 
for topping purposes. 
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Immedial Colours on Piece-goods. 


Pii)ce-goo(lti may be dyed with Immedial Colours iti the immodiBi 
jigger, in the padding machine, or in the continuous machine, p^ocr-cood". 

A. Dyeing in the Jigger. 

Tlio jiggers sliould lor this purpose be provided with "'® 

squeezing rollers such as sliown on pages 24 and 26 (skeiclies 25 
and 26). 

The dyehatli is charged according to instructions given on 
pages 105 — 111 except, however, tliat the alaHhin hath should he 
dm, rued loilh sliuhtl y iner eased qua a! Hies o/'dyesfiiU when dyeiay 
small hatches, and with sliyhtly redaced, quantities when, dyeiny 
targe hatches. 

We give the following examples from jiractice. 

Black with Immedial Black. 


5 pieces thin sateen, 45 lbs in weight, 22 gallons liipior: 


St art inbatli: F< 

H' sII lis(!i|ucnt lots 

Immedial liluck NNC cone 

. 7'/i lbs 

2Vs lbs 

Sodium sulphide crystals 

7'/i lbs 

2Vs lbs 

Soda ash 

1 lb 

0,UO,2 lb 

Common salt or desiccated 



Glauber’s salt 

O'A lbs 

1 lb 

5 pieces of moleskin, 320 

ll»K (try 45 fralJons liquor: 


bath: For Hul>s<Miuent lots’ 

Immedial Black NNG cone 

30 lbs 

21 lbs 

Sodium sulphide crystals 

30 lbs 

21 lbs 

Soda asli 

2 lbs 

V'i lb 

Common salt or desiccated 



Glauber’s salt 12 lbs 

2 lbs 

Give six to eight passages at boiling temperature, adding 

one-half of the ingredients at the beginning 

and tlie other half 

after the lirst passage. After the last passage the goods are 


squeezed off very thoroughly and run straight into the rinsing 
jigger where they are rinsed. 

The goods to be dyed must be beamed as evenly as possible; 
attention must likewise bo paid to the goods running straight 
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Ihroughotil the dyeing process. ^\ lien dyeing goods that are 
difficult to dye level, some more sodium sulphide should be 
added to the dyebath before the last passage and the bath be 
boiled up once more. 

After having passed the rinsing jigger, the goods are washed 
in a washing machine or in the jigg<n’ until the wash water is 
perfectly clear. Some f) to S oz acetate or formate ol soda 
per 10 gallons liquor are added to the last rinsing bath, the 
goods being then dried witliout any further rinsing. 


Blue dyed with Immedlal Direct Blue or Immedial Indogene. 


.b pii 

IICOS 

of 

twill, 46 lbs 

it) wi 

night. 

22 

gallons liquor: 






Start 

ing li 

a t h: 

Sub.st'ij 

u 0 n t 

lots 

Immedial 

Direct 

Blue 


accord 

mg 1 

to (iepUi ui' 

sliade: 




11 

extra cone. 

1 

:!■> 1 

lbs 

7;i - 

2'A 

lbs 

Sodium sulphide 

(U’ystals 


TV'i 

lbs 

!■/:,- 

4‘/2 

lbs 

Seda ash 




0,1! 

1 

111 

0,1 - 

0,2 

lbs 

Common 

salt 

or 

desiccated 










lanber’s salt 

1 

4 

lbs 

0,2 

0,0 

lb 


5 pieces moleskin, 1130 lbs in weight, -In gallons liiinor; 


Slai'lnia liuth: S u iieii t liils: 


Immedial Direct Blue 

acccrdilJ^i \ 

(1 depth of shade 


B extra cone. 6,1 

■ lbs 

6 — Ifi'A lbs 

Sodium sulphide crystals 16 

-30 

lbs 

10 -33 

lbs 

Soda ash 1,3 

Common salt or desiccated 

- 2 lbs 

0,4- 1 

11) 

Glauber’s salt 2 

- 0 

lbs 

0,4 - 2 

lbs 

Dye with 4 to S passages 

at boiling 

temperature. 

After 


tlio last passage, squeeze oil thoroughly, and wash at once in 
the rinsing jigger. 

Blue dyed with Immedial Indone. 

Immedial Indone is dyed in the sarnie kind ot jigger, pro¬ 
vided with squeezing rollers, as is used tor the other Immedial 
Colours. For oxidising purposes, the goods are given an air 
passage for 12 to 24 yards over some guiding ndlers after the 
squeezing olf and before the rinsing as shown on page 2,). 



123 


5 pieces sateen, 44 lbs in weight, 22 gallons liquor; 



Starting bath; 

Bubseiiuenl lots; 


according to depth of shade; 

Immedial Indone K cone. 

IVi- 7 lbs 

’/S — 3‘/3 lbs 

Sodium sulphide crystals 

5V»-14 lbs 

DA- 7 lbs 

Glucose 

IV 4 - 7 lbs 

0,2 - 0,i) lb 

Turkey-red oil 

Vs - 1 lb 

0,1 - 0,2 lb 

Soda ash 

Vs- 1 lb 

0,1 - 0,2 lb 

Common salt or desiccated 
Glauber’s salt 

1 - 4 lbs 

0,2 - 1 lb 

5 pieces moleskin, 330 lbs in weight, 45 gallons li(|uor; 


Starting liath: 

Subsei| lie lit lots: 


aeeordiiij 

U lo depth of shade; 

Immedial Indone K cone. 

87«-33 lbs 

l)'/a-2(i lbs 

Sodium sulphide crystals 25 — (iO llis 

13 -52 lbs 

Glucose 

8 V 1 - 33 lbs 

1 - 3 Ib.- 

Turkey-red oil 

174 - 2 lbs 

0,2 - 0,4 lbs 

Soda ash 

174 - 2 lbs 

0,2 - 0.4 lb 

Common salt or desiccated 
Glauber’s salt 

2 - it lbs 

0,2 - 0,4 lbs 

Dye at 120-140 deg. 1- 

’. with 4 to 8 

passages. After llie 

Iasi passage, s(|ueeze oil, give an air passage, and enter inlo 


the rinsing jigger at once. 

Blue dyed with Itnmedial Blue or Imtnedial New Blue. 

6 ])ieces sateen, 44 Ihs in weight, 22 gallons li(|uor: 

Stiirtiiig lialh; Subse(|iiorit lets: 
aooordiiig to depth of shade: 

linmedialBlue GK extra (ionc. I'/::— 4V8 Ihs ~ 2'V8 lbs 

Sodium sulphide crystals 4 — !tV» Ihs lYi - 5*/» Ihs 

(.laustic soda lye ol'77 dcg.Tw. 0,3 — 0,0 lbs 0,04 - 0,1 Ihs 

Common salt or desiccated 

Glauber’s salt 1 — d'/a lbs 0,2— 1 lb 

5 pieces moleskin, 330 lbs in weight, 45 gallons liquor; 

• Starting bath; Subsequent lots; 

aeeording to depth of sliade 

Immedial Blue CK extra cone. 8 V 2 —24 lbs 072—20 lbs 
Sodium sulphide crystals 22 —48 lbs 13 40 lbs 

Caustic soda lye oi'77deg.Tw. 0,0— C/i lb 0,2 — 0,4 1b 

Common salt or desiccated 

Glauber’s salt 2 0 lbs 0,4 — 2 lbs 
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Dye in 4 (.0 8' |)aswa<;e8 at boilinsj; temporature. The 
gootU are not rinsed after dyeing, but thoroughly squeezed olV 
and then developed by smothering or steaming witli the admission 
of air, as described on page ItIO, they are then rinsed hot. 


Dyeing the other Immedial Colours. 

Immedial Direct Blue (single strength brands), Immedial 
Brown. Immedial Dark Brown, Immedial Outch, Immedial Prune, 
Immedial Maroon, Immedial Bordeaux, Immedial Violet, Immedial 
Purple, Immedial Olive, Immedial Oreen, Immedial Brilliant Green, 
imimulial Dark Ortetn, Immedial Deep Gre(!n, Immedial Orange, 
Immedial Yellow are dyed according to the example stated for 
Immedial Direct Blmt B extra cone, e(iual weights of sodium 
sulphide crystals as of dyestulf being however used; see page 1(»7 
Combinations of Immedial Direct Blue with Immedial In- 
done are dyed like Immedial Indone, 1 . e. with a subsequent air 
passag(!, whereas all other combinations are simply dyed like 
Immedial Direct Blue or Immedial Black and are rinsed imme¬ 
diately after the squeezing of!'. 

Pale Mode Shades 

are dyed in the same manner as stated above, excoj)t with a 
slightly imu’eased (piantily of sodium sid|)hide and very little 
or no Glauber’s salt 


Charge the bath approximately as follows: 


1— (i ",o of the various dyestull's 

2— 8 “/o sodium sulphide crystals 
1 -n", (1 soda ash 


ciileulatisl (in Hid «cif>hl of 
goods (o be dyed. 


the 


.\dd to the jigger, lirst the soda and then the dyestuffs 
dissolved in sodium sulphide, and d.ve at boiling tenqierature 
with 4—(i passages. In the case of deeper shades, add besides 
5 ItC'/o Glauber’s salt after the second ])assage; when dyeing 
goods that are dil'licult to dye through, it is advantageous to add 
to the bath 'ji l"/(i Turkey-red oil or Universal oil, calculated 
on the weight id' the goods. 

For shading purposes, certain Diamine Colours may be added 
simultaneously with the Immedial Colours (see j). 112). The 
dyeings may besides he subseipiently topped at will with Basic 
Colours, 



Tlie (lyoings iji'oducod with Inimi'diul CoUmrs iirc. withoui 
(ixfojdion excuediiigly fast to washing and acids. TIkmv fastnnss 
to light is likow'iso most exoollont, l)ut this may ho <'nhanood 
still moro (wpocially in tho cas(! of palo sliadt's, by an afUn-titmt- 
mont witli sulphate of copper and bichromate of potash. 

The goods are aftertr(!ated for about */i hour at 140—17.') 
deg. F. (00 80" C.) with 

1 — 2 ", I) sulphate of tmpper 

‘/a —1 "/ti bichromate of i)otash 
—4 "/o aoeti(' acid 
and tinally rinsed. 

The following are some recipes for the production of current 
mode shades. 

Military-Grey. 

.h pieces of twill, weighing about 120 lbs, in 45 gallons li<nio'' 
Charge the .jigger with 

to 07. soda ash 
2 lbs sodium sulphide crystals, 

giving the goods, previously well freed from size, 2 passages 
at boiling temperature; then add in two portions 
1 11) 37 a 07. Immedial Dark Brown A and 

1 lb 77 a 07 Immedial Dark Grt)en B. dissolved with 

2 ll)s lt)7a 07. sodium sulphide crystals 

and (a)mplete the d,\ I'ing at boiling temperature with 
10 12 passages. 

After the last passage, the goods are S)|uee7.cd otf thoroughlj, 
rinsed imnnaliately in a second .jigger ready to hand, and then 
aftortreated with bichromate of potash and sulphate of copper. 


1 (*alculai(Ml on llu; of 

I the ^ooils 


Khaki. 

t) pieces of twill, weighing 118 lbs, in 45 gallons water. 
The goods previously freed from size irre l)oile(l out with 
two passages in a bath charged with 
10 oz soda ash 
2 lbs sodium sulphide crystals 
and then dyed with the addition of 
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DyeInK in tlie 
Padding 
Machine. 


for palp Khaki: for deep Khaki: 

2 lbs 13 oz Imnicilial Khaki 0 3 lbs 5 oz Immedial Kliaki i) 

2 lbs 13 oz sodium siilpliide 3 lbs 5 oz sodium sulphide 

• crystals crystals 

ill 10-12 passafres, squiuiziid off and rinsed immediately with a 
plentiful supply of water. 

The aftertreutment is carried out in a hot bath with 
1 lb 10 oz sulphate of copper 
1 lb 10 oz bichromate of potash and 
2 V 2 pints acetic acid 

in 3—4 passages, finally rinsing the goods again. 


B. Dyeing in the Padding Machine. 

This operation may be carried out according to two 
methods, viz ; 

/. Bit dijriiiu in (I similar manner as in fla> Jigger, (live 
the moist or dry goods, which have been previously boiled out, 
2—6 passages, working then under exactly the same conditions, 
and employing the same ([uantities of dyestuff and other ingredients 
as stated on ])ages 121—126. 

2. Bg Ike paMing process, in which case the goods are 
not wetted before entering the liquor. 

3—16 oz dyestuff for pale shades 
1— 3 lbs dyestuff for medium shades 
3 — 6 lbs dyestulf for dark shades 
8—10 lbs Immedial Black cone, for Black 
and in addition double thc! w'eiglit of sodium 
sulphide crystals and 3 oz Turkey-red oil 

Dissolve the dyestuff with the sodium sulphide in hot water 
iuid only then add the Turkey-red oil to the bath. 

The padding is done in a hot bath, best heated with closed 
steam. Proportionately to the quantity of liquor absorbed in 
dyeing, the bath is replenished with a fresh supply of liquor 
that has been prepared exactly like the starting bath. 


per 

10 gallons 
liquor. 
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For morc.orisod goods ono single passage proves siillieieiil 
as a rule, whereas iinniercerisod goods, and sueli as are dved 
a deep shade., retjuire at least two passag(fs. 

Wlieii produeiiig hlaelvs, it is reeonimeiided to add to the 
dyebalh S oz dextrine and 8 oz (ilanixir’s salt in addition to 
the (piantities of dyestuff, sodium sul|)hide and Turlve\-r(>d oil 
above-stated; two passages prov(^ suflicuent in this ease. In (iase 
blacks are to he produced (“xe.lusively, it is advisable to employ 
a ratlier big trough. 

After dyeing, the goods are rins(Hl thoroughly, the bhuik 
dyeings especially with the addition of 6—S oz aeidate or 
formate of soda per 10 gallons liquor to the last rinsing bath. 


C. Dyein^r in the Continuous Machine. 

The continuous machine is princ-ipallx us(sd lor a largi 
])roduclion. 

A description of this machiiu! will be found oh ])uge 27 
(sketch 2!l|. 

For a i)assage lasting 3—4 minutes from th(! tinu! of entering 
the goods untd they leave the; vat again, the following quantiti(‘s 
are luicessary: 

Immedial Black. 

Starting bath; 

2 2'/^ lbs Immedial Itlack NNG cone. 

2 2'/j lbs sodium sulphide crystals 

4*/2 —8 oz soda ash 

l'/' 2 —3 oz 'I'urkey-red oil 

2 — 2'/2 lbs common salt or 

desiccated Glauber’s salt 


[hT 

10 gallons 
Ihjuor. 


Durini*: tli(i dyeing the bath is replenished with: 


5,r>—7® Immedial Black NNd (;onc. 
r>,f) b,6 *’/« sodium sulphide crystal^ 

0,r> "/<* soda ash 
0,5 7“ 'I'urkey-red oil 
1 —2 "/It (summon sail or desicjcated 
Glaub(u-'s salt 


on the 
weight of 
the Santis 
lu hr; <lye«l. 


OyeJnjr In the 
tuiuintious 
Machine. 
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L)y(f at, l)oilin«; lurnporattire with only ono jiassago. After 
tlioroughly pressing off, enter the dyed goods' into the udjuining 
rinsing vats, complete washing in a small broad-washing machine 
as (piickly as possible, and finally treat in a bath charged with 
5—8 oz acetate or formate of soda per Itl gallons liquor. 


Immedial Indone. 


Starting bath; 

() oz— IV’J lbs Immedial Indone 

12 oz— d lbs sodium sulphide eryst. 

d oz— t) oz soda ash 

IV 20 Z ■ 3 oz 'I'urkey-red oil 

3 oz- 11 oz glucose 

8 oz— 2 lbs common salt or d(!siecated 

Glauber’s salt 


per 

l(t gallons 


During the dyeing operation Ihe dyebath is replenished with: 


1,5— 8 "/o Immedial Indone 
3 - It) "/o sodium sulphid(! eryst. 

0,5— 1 "/o soda ash 

0,5"/“ 'I’urkey-red oil 

1 -2 "/o glucose 

2 3 "/o common salt or desie- 


culoiilatt'il 
on tlic 
weight of 
the goods 
10 be dyed. 


cated Glauber’s salt 


Dye with one passage at 120—140 ileg. F. (50—OO" C.). 
Having passed the two dye vats, the goods are given an air 
passage over some guiding rollers iixed above the vat, in order 
to oxidise, and then entered into the rinsing vat. 


Immedial Direct Blue or Immedial Indogene. 

Starting bath: 

4'/a oz—12 oz Immedial Direct Blue 
B (:xtra cone. 
l‘/a lbs sodium sulphide eryst. 

3 oz — () oz soda ash 10 gallons 

I'/j oz— 3 oz 'I'urkey-red oil liquor. 

4Vi oz— 2 lbs common salt or desic¬ 
cated Glauber’s salt. 
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During thn dyeing the dyebalh is replenished with: 

2 — 5 "/o Immedial Direct Blue 
B extra cone. 

4 lU “,0 sodium sulpliide cryst, 

0,.') - 1 "/o soda ash 

0,5 "/(I Turkey-red oil 
2 — 3 » common salt or desi^ - 

foaled (llauber’s sail 

Dyed like Immedial Black near boiling temperature with one 
passage; the goods are then entered straight into the rinsing vats. 

Immedial Blue or Immedial New Blue. 

Starting bath: 

0 oz—12 oz Immedial Blue CR 

extra cone. 

12 oz - I'/sIbs sodium sulpliide cryst. 

() oz— H oz caustic soda lye of 

77 deg. Tw. 

I'/i oz— 3 oz 'I’urkey-red oil 
S oz 2 lbs common salt or desic¬ 
cated Glauber’s salt 

During the dyeing the dyebath is rejdenished with: 

2 () "/(I Immedial Blue CR 

extra cone. 

4 - 12 "/(I sodium sulphide cryst. 

0,25- t),6 caustic soda lye 

77 deg. Tw. 

0,6 "/o 'rurkey-red oil 
2 — 3 ",o common salt or desic¬ 

cated G limber’s salt 

The dyeing is conducted with one passage at boiling tempera¬ 
ture. The goods are then squeezed off' well, beamed or jdaited 
down, and, without being rinsed, developed eithe.r by smothering 
or steaming with tht! admission of air; thereupon they are rinsed hot. 

9 


('.aloiilaiod 
on thf 
vioight oT 
the ^i’oods 
<0 1 ) 1 * «lyp(l. 




oalculati'd 
on the 
weifjjht of 
the soods 
to 1)0 dyed. 



130 


Developing: of 
Immadlal Blue 
OF Immedial 
New Blue. 


Aftertreat¬ 
ments with 
Metallic Salts 
with Acetate 
of Soda. 


Topping with 
Indigo. 


Developing of Immedial Blue or Immedial New Blue. 

Thu (Itsvelopinj!; may Ins carried out either by st<!aming 
with the admission of air, or by smoUiering. 

Developing by steaming with the admission of air. 

The goods al'Uir dyeing are s(|U(!ezed oil very tliorouglily, 
and, without being rinsed, steamed for 20 30 mii)ut(‘s with the 

admission of air, and then rinsed hot. 

The steaming may be done in any stemming apparatus or 
wooden chest, provided that air is introdneed simnitaneonsly 
by means of an air injector. See ski'tch 32 (]iage 28 and 2il) 
and sketeli 35 (pages 118 and il!l| The bark deserilied in 
sketch 36 sliould lie ef a littler greater widlli tlian tlie pieces 
to bo steamed. For a detailed deseription of the method of 
working to be followed see page IIH 120. 

Developing by Smothering. 

The pieces may be develojied by simply storing them in 
a warm place. Afler dyeing and sijueezmg olf they an* given a 
short air passage and are tlien beamed a( once. The rolls of 
cloth are coveri*d with a moist foreruimer or witli a layer of oiled 
paper, so as to preclude a drying n[i. In tliis way the goods are 
left lying overnight in a room lieated to 120 —UiOdeg. F. Afler 
having been developed, the goods arc nnsod liol. 


Aftertreatment with Metallic Salts; Aftertreatment with 
Acetate of Soda. 

The methods are described on page 112. 


Topping Immedial Colours with Indigo. 

The various brands of tlie 

Immedial Blues and Immedial Direr! Bine 
are used very largely for bottoming and subsequent topping witli 
Indigo. For tlie production of deep shades, the latter may 
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be used in combination witli the various Iiiimcdial 7}/ackti, 
especially with 

humedla! Hrilliaitl Black r> B 1' coi/r. 

The dyeing is done as customary, likewise the topping with 
Indigo which may bo carried out in any Indigo vat. 

It is in this case not necessary to specially ;("celop the 
Immedial Blue. 




Chapter IX. 


Paranitraniline Red. 
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Parunitranilinii h’od, owinj; to its simpUir mothod of apj)li- 
cation and its ('xcollont jtrdpnrlios ol' I'asliioss is staadily saininft 
ill I'avoiir as a substitute for Alizarino-lted on eoitoii yarn and 
codon piccc-i;oods. 

'I'lic colour piMiotralcs the I’lbre (horoujjlilN and is distin- 
p;uisli()d by very good fastness to light, washing, chloriiig and 
acids; il is in no w'ay inferior to Alizaririe-Ked in fastness to 
rubbing, especially in the case of piece-goods. 

Paranitraniline Red is produced in a special manner by first 
ini])regnating or niordiinting the cotton malerial with an alkaline 
solution of Beta Naphtol, and after drying, developing the Red 
in a solution of diazotised Paranitraniline. 

'file following methods are the best for obtaining reds of 
either a more yellowish or a more bluish tone. 

1. Mordanting with Beta Naphtol or Naphtol RC. 

The bluest shade of red is obtained by using Najihtol RC. 

2. Neutralising the diazo solution either with caustic soda alone, 
or with caustic soda and acetate of soda, or with acetate of 

soda alone. 

B,\ neutralising with cuuslie soda lye alone, a somewhat 
more _\ellowisli red will result, but the diazo solution will keeji 
mueli better and the expense is lower than when working with 
aeetate of soda. B_\ using acetate of soda alone the shade of 
the red will turn out the bluest. 

In producing this exceedingly valuable red colour exact 
working according to the following instructions is very imjiortant. 
Otherwise the results might be not satisfactor\. 

Special care should be taken that the hydrochloric acid 
and the caustic soda lye are of exactly the strength iniiicated. 
A good red can oiih be expected with certaint_\ if the stated 
proportions are strictly adhered to. 
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Preparing. 


Mordanting. 


The Dyeingf of Paranitraniline Red on 
Cotton Yarn. 


1’reparation of the Yarns. 

It is rocomnionded us a rule to first boil tlio yarns witJi 
the addition of some carbonate of soda or caustic soda, and to 
rinse and dry well. 

In a good many cases however the yarn is mordanted at 
once without previous boiling off, but care has then to be taken 
that it is very thoroughly penetrated during the mordanting and 
developing. 

Mordanting with Beta Naphtol and Naphtol RC. 

The yarn is mordanted either in a trough as sliown in the 
sketch below, or in a tramping machine of the kind used frequently 
for Alizarine Red. (Sketch 36). 





Pig. 36. 

The mordanting bath is prepared as follows: 

For 100 lbs cotton yarn: 

1000 grms. (2 lbs 37< oz) Beta Naphtol or Naphtol RC 
are mixed with 

I. ' 1000 grms. (2 lbs 3’/i oz) caustic soda lye of T.h" 'I'w., then 
10 litres (2Vi gallons) boiling water are added, and the 
whole is stirred until dissolved. 
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In another vessel, 


II 


2500 grnis. (6','j lbs) castor-oil soap*) are dissolved in 
10 litres (2'/' gallons) boiling water. 


An equal quantity of Turkey-red oil may be used in the 
place of castor-oil soap; with the latter, however, somewhat 
bluer and brighter shades are obtained. 


Mix Solutions I and II, and dilute to 60 litres (137* gallons). 


Fill the trough with 15 litres (37 j gallons) of this mor¬ 
danting liquor, which should be lukewarm (about 40" C. or 
106" F.), pass 2 lbs of the yarn througli the same, add 000 oc. 
(IVui pints) more of the mordanting liquor, pass another 2 lbs 
of yarn tlirough, and so on until the whole lot of 100 lbs has 
been passed. Then pass the yarn in lots of 2 lbs at a time 
once more through the same li(|Uor, wTing off, wrap it up in 
light cotton cloth (calico), and hydroextract well for 15 or 
20 minutes. 


Tlie yarn is then hung up rather loosely over square sticks nrying. 
(not more than 1 lb for each stick) and sharply dried, which is 
best done over night. 

'file drying rooms best adapted for this puqtose are large 
wooden boxes about 2 yards wide and 3'/a yards high and well 
isolated with infusorial earth, the front wall of which is provided 
with sliding doors. Lengthways two poles are fixed for supporting 
the square sticks carrying the yarn. Iron pipes heated by steam 
are arranged at the bottom of the box. 

'This sptH'.ial arrangement is very much to be recommended 
because the required temperature cannot be obtained in the ordi- 

*) Castur-oil .soap is prepared as follows: 

10 kilos (20 lbs) castor-oil (of the first pressing) are well 
mixed with, 

8'/2 „ (17 lbs) caustic soda lye of 36" Tw., and boiled for 

t hour; after about b hours, when the soap is cooled 
olf to some extent, 

2,2 „ (4 lbs 14 oz) hydrochloric acid of320 Tw., arc added; 

the whole is lupiled again for 'jt hour, and after it 
has become cool, the solution of salt formed is drawn off. 

It is advisable for small etablishments to buy the castor-oil soap 
ready for use, as it is manufactured in good q\iali(y by most makers of 
Turkey-red oil and is hardly any more expensive than the product prepared 
by the dyer himself. 
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nary drying chambers and the yarn mordanted with Naphtol 
must be dried separately in order to prevent the yarns from coming 
into contact with acid vapours, whereby tlie colour miglit become 
spotted or streaky. 

'I’he prepared and well dried yarn should be developed 
with the least possible delay with diazotisod Paranitraniline. 

The yarns have to be protected from moisture and wetling 
before as well as after the drying, as spots and streaks are 
otherwise apt to result. 

Developing with Paranitraniline C. 

For KX) lbs of yarn. 

K50 grms. (1 lb 14 oz) Paranitraniline (' are well 
mixed witli 

3 litres (.')V« pints) boiling condensed water and 
dissolved with 

2 litres (372 jiints) hydrochloric acid of 32" 'I’w. 

This acid solution is run in a thin 
stream while constantly stirring into 
20 litres (about 472 galls.) water which should be 
the coldest procurable (or be mixed 
with small jiieccs of ice, see below), 
whereby the h_\drocldoride of Para¬ 
nitraniline is separated in form ol line 
crystals. 

After tlie solution has been cooled olf 
to at least f)7" F. (14" C.). 
hot) grms. (1 lb l"/iii oz) nitrite of soda dissolved in 
2 litres (about 4 pints) cold water are poured in 
in one lot while stirring and the clear 
solution resulting after about 10 minutes 
is diluted to 
42 litres (1»V* (gallons). 

In another vessel, 

570 CO. (1 i)int) caustic soda lye of 76" Tw. or 
1420 cc. (272 pints) of 36" Tw. are 
li. diluted with cold water to 

18 litres (4 gallons). 
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Or, if a more bluish red is required, 

500 CO. (V« pint) caustic soda lye of 75" 'I’w. or 
1250 CO. (2Vir. pints) of 36" Tw. are 
diluted witli cold water to 
T'/a litres (I gall. 5 pints) and mixed witli a solution of 

1 kilo (2 lbs 374 oz) acetate of soda dissolved in 

772 litres (1 gall. 5 pints) cold water, and the whole 
is diluted to 
18 litres (4 gallons). 

Or, for producing a still bluer shade of r(!(l. 

Liquor | 2 kilos (4 lbs 7 oz) acetat<'of soda are dissolved in 

BlI. I 18 litres (4 gallons) cold water. 

For developing, take 7 parts of Licpior A and 3 parts of neveiopins. 
Lifiuor B, and work in a trough similar to that recommended for 
mordanting, but a little larger (the sump being about 16 inches 
in diameter and 1(1 inches deep and holding about 6 V 2 gallons'. 

t3iarge this trough with 12 litres (2 gallons 5 pints) of 
the coldest water procurable (adding, if necessary, small pieces 
of ice, see below'), HI litres (2'/i gallons) of Li<|uor A and 
litres (7V« junts) of Liquor B, Bl or BIl. 

Pass 2 lbs at a time of the mordanted and dried yarn 
through this mixture, wring otf, jiass through again (altogether 
about 1 minute), and w'ring off tinally. 

Then add 630 cc. (P/s pint) of Liquor A and 270 cc. 

(7j pint) of Li(|Uor B, BI or Bll, develop again 2 lbs of the 
yarn at a time, and continue working in tliis manner until the 
whole of the 100 lbs are devidoped. 

The developing lik(i the mordanting may also be carried 
out to advantage in a tramping machine. 

Then ])ut the yarn on ordinary yarn sticks, rinse thoroughly, 
and soap boiling hot. 

By the hot soaping the red turns considerably bluer. The 
soaping may be repeal(!d to advantage, in w'hich cast! the yarn 
is given a hot rinsing bath in between. 

Remarks. The first tots of the reil may somotimes show ycllowisli 
bars, whioh are ehietly ilue to the wooden sticks used for drying tlie 
mordanted yarn not being sufficiently impregnated yet with tlie Naphtol 


Liquor 

BI. 
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solution. It is therefore recommended to impregnate fresh sticks before use 
with a solution of Beta Naphtol or Naphtol EC. 

The proportions for preparing the diazo solution of the Paranitraniline 
(Liquor A) have been so calculated that no ice is needed for diazotising 
if very cold well water available. It is however, advisable to add small 
pieces of ice to the water for preparing the diazo-solution and to the trough, 
especially if the temperature of the dye-house is higher than 20'' C. 
(68 deg. P.), 10 lbs ice replacing 1 gallon water. 
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The Dyeing of Paranitraniline Red on 
Cotton Piece Goods. 


The pieces are imprejjnated with a solution of Beta Naplitol 
or Naphtol RC and dried in a hot Hue or on a tenterinj? frame. 

Tliey are then passed through tlie developing bath and finally 
well rinsed and soaped. In tlit; absence of a hot Hue or tentering 
frame the piect^s prepared witli Beta Naphtol may also bo dried 
on drying cylinders, for whic.h purpose, however, the first cylinders 
must be well wrapped with cotton cloth. 

Mordanting with Beta Naphtol and Naphtol RC. 

In a suitable vessel (barrel or bucket) Mordanting. 

2 kilo 450 grms. ( 4 Ihs 14'/joz) Beta Naphtol or Naphtol RC 

arti mixed with 

2 kilo 500 grms. ( 5 lbs — ) caustic soda lye of 75” Tw. 

2 kilo 750 grms. ( 7 lbs S oz) boiling hot water and then 

2 kilo 260 grins. ( (i lbs S oz) cold water are added and 

finally 

5 kilo — (10 lbs — ) castor oil soap*) dissolved in 

25 litres— ( 5 galls.- ) hotwater.Thewholeisdiluted 

with cold water to 

100 litres (20 galls. ). 

If a more yellowish Rod is desired. Beta Naphtol is used 
and Naphtol RC for a more bluish Red. 

'I’ho pieces are best, imprctgrated with the Naphtol solution 
in the padding machine. The trough is filled with the Naphtol 
solution which is rephsnished in proportion to the quantity ab.sorbed 
by the pieces. The pieces sliould be developed as soon as 
possible after the preparing and drying. 

Previous to impregnating, the pieces are well boiled or 
bowked and then dried. 

Regarding castor oil soap see page 137. 
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Developing with Paranitraniline C. 

Developing. (Jevolopiiig of the mordanted and dried pieces is best 

carried out in|a padding machine as shown in sketch 37, 



Fig. 37. 

1 kilo 400 grms. (2 lbs 13 oz ) Paranitraniline C arc 

mixed with 

10 litres (2 galls. ) boiling hot water and 

perfectly dissolved 
by the addition of 

3 litres (.^'A pints ) hydrochloric acid 32“ 

I’w. This solution is 
stirred into cold water 
and cooled off to at 

Liquor least 50—60“ F. by 

A. adding a sufficient 

quantity of small 
pieces of ice. Then 

7 litres 600 cc. (1 gall, d'/a pints} solution of nitriteldO 

are added. The clear 
solution obtained 
after a few minutes 
is diluted with cold 

_ r* .I'il _ water to 

' 75 litres (15 galls. 
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In another vessel 

I 3 kilo (<S lbs ) acetijite of soda are dissolved in 
, 20 litres (4 ^alla.) cold water and diluted to 

I 26 litres (6 galls.) 

For developing 

3 parts of Liquor A and 
1 pari of liiquor H are used. 

The trough of the niaehine is lilled with llu' developing 
liquor, the temperature of which should not exceed 66 or tiO 
deg. P. (13 -Ki" C.) and while passing the goods through, fresh 
solution corresponding to llie quantities used up (3 parts A and 
1 part 11) is added. 

After passing through the developing liquor and well pressing 
belwiien the s(|iieezing rollers, the pieces are taken over guiding 
rollers through the air for several yards to give the dye time 
to develop coin])h‘tely. 'I’liex ant then passed through st'xtu il 
washing boxes, then s'oaped boiling hoi, and rinsed wtdi. 

The patterns below show cotton cloth dyed with 
Paranitraniline Ked. 









